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Original * Barker, Luke, M. D., OliU 13th December, 1849, iBi. 59. 

1854. Barrt, Robert A., M. D. 
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1870. Beard, George M., M.D., Physician to the Demilt Dis- 
pensary, N. Y. BuL 1. 
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1 865. • Childs, Timothy, M. D., Professor of Anatomy in Belle- 

vnio Hospital Medical College. Obit, dd September, 
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1856. Church, Allen S., M.D. Trans. 1; BuL 1. 

1859. * Churchill, . Charles W., M. D., Obit. 27th October, 

1859. 
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1856. Clare, Alonzo, M. D., LL.I)., Professor of Pathology 

and Practice of Medicine in the College of Physicians 
and Surgeons, N, Y. ; Physician to Bellevue Hospital, 
N. Y. Bui. 2. 
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Original Clarkbon, Corotelius Y., M. D. 

Original Clements, James W. G., M.D., Physician to the New 
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1864. *CoNANT, David S., M.D., Professor of Surgery in the 

University of Vermont ; Surgeon to the Demilt Dis- 
pensary, N. Y. out 8th October, 1866, CdU 40. 
TrwM. 1. 

1864. * CoNHOLLY, John J., M. D., Physician to St. Vincent Hos- 
pital, N. Y. out. 18th June, 1873, (Bt. 36. 

Original. * Cooper, James S., M. D., Physician to the Home for 

Aged and Respectable Indigent Females, N. Y. OUt. 
11th April, 1867, aet. 60. 

Original. * Covel, John C, M. D., Physician to the New York City 

Prison. OUU 4th November, 1 860, Odi. 64. 

1862. * Cox, HsNRT G., M. D., Professor of the Theory and Prac- 
tice of Medicine in New York Medical College. OUt. 
29th May, 1865, (Bt. 47. 

1870. Crampton, Henry E., M. D. 

1849. Crane, James, M. D., Physician to the Brooklyn City 

Hospital, Brooklyn, L. I. 

1847. Crane, John J., M.D., Surgeon to Bellevue HospSal; 

Surgeon to the Presbyterian Hospital, N. Y. 

1866. Crane, Joseph S., M. D., late Physician to the New York 

Lying-in Asylum. 

1861. * Creveling, Abraham, M. D., OUt. 28th April, 1853, (Bt. 39. 

• 
1868. * Dalton, Edward B., M. D., late Surgeon of, and Medical 

Director of U. S. Volunteers. OUt. 13th May, 1872, 

(Bt. 37. 

1866. Dalton, John C, M. D., Professor of Phvsiology and 

Microscopic Anatomy in the College of Physicians and 
Surgeons, N. Y. ; Orator, 1873 ; Y. P., now in office. 
Tram. 6. 

1867. Dana, Samuel W., M.D., Physician to New York Dis- 

pensary. 
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OrigiDal. Davis, John, M. D. 

Original Del afield, Edward, M. D., President of^ and Professor 

Emeritus of the College of Physicians and Surgeons, 
N. Y. ; Consulting Phvsician to 8t Luke's and New 
York State Woman's Hospitals, N. Y. 

1859. Derby, Edward W., M. D., late Physician to the Eastern 

Dispensary, N. Y. 

Original. Detmold, William, M. D., Professor Emeritus of Military 

and Clinical Surgery in the College of Physicians and 
Surgeons, N. Y.; V.P. 1863 to 1866 ; Orator, 1866. 
Tram. 1 ; Bui. 6. 

1860. *DoNAGHB, William R., M. D., late Lecturer on Surgical 

Anatomy and Venereal Diseases in the IJniyersity 
of the City of New York. Ohii. 18th July, 1866, 
(Bi. 36. 

1856. DouoLASs, John H., M. D. 

1848. * Douglass, Robert, M. D., Ohit. 26th July, 1861, <Bi. 

41. 

Original. Downs, Henrt S., M. D. 

Original. * Drake, Benjamin, M. D., late President .New York 

County Medical Society, C. S. 1847. Obit. 11th Jan- 
uary, 1871, CBt. 66. 

1863. Draper, John C, M. D., Professor of Chemistry in the 

University of the City of New York. Trans. 1 ; 
Bui. 1. 

1858. Draper, William H., M. D., Clinical Professor of the 
* Diseases of the Skin in the College of Physicians and 
Surgeons, N. Y. ; Physician to Roosevelt Hospital, 
N. Y. Bui. 6. 

1847. Dudley, William H., M. D., Physician to the Brooklyn 

City Hospital, Brooklyn, L. I. 

1847. *DwiGHT, William W., M. D., Obit. 11th July, 1861. 

1847. *Earle, Edward, M. D., Obit, 21st August, 1849. 

1851. Elder, Alexander, M. D., late Physician to the Derailt 

Dispensary, N. Y. 

1858. Eliot, Elsworth, M.D., President of the New York 

County Medical Society. 

1866. Elliot, Frederic, M.D. 

1858. * Elliot, George T., M. D., Professor of Obstetrics in 

Bellevue Hospital Medical College; Physician to 
Bcllevue Hospital. Obit. 28th January, 1871, €Bt. 43. 
Trans. 1 ; Bui. 2. 
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1870. Ellis, Henry A., M. D. 

Original Ellis, Samuel C, M. D. 

1872. Elsbebg, Louis, M. D., CliDical Professor of the Disease^ 

of the Throat in the University of the City of New 
York. Trans. 2. 

1856. Emmet, Thomas Addis, M. D., Surgeon to Ae New York 

State Woman's Hospital, N. Y. 

Original * Enos, DeWitt C, M. D., Professor of Anatomy in the 

Long Island Hospital College ; Surgeon to the Brook- 
lyn City Hospital, Brooklyn, L. L Obit. 4tb Decem- 
ber, 1868, (JBt. 48. 

1867. Fablet, James L., M. D., Brooklyn, New York. 

1864. Farnham, Horace, P., M. D., late Physician to the 

Northern Dispensary, N. Y* 

Original * Ferguson, John T., M. D., OhU. 11th October, 1859. 

1847. * Ferris, Floyd T., M. D., OUt. 6th November, 1865, 

(Bt. 62. 

1855. FiNNELL, Thomas C, M. D., late Demonstrator of Anat- 
omy in the University of the City of New York ; Sur- 
geon to St. Vincent's Hospital, N. Y. Bui. 1. 

1847. *Fi8K, Ltman, M.D., Obit. 1st August, 1859, cbU 36. 

1847. FrrcH, James D., M. D., Consulting Physician to the Col- 
ored Home for Indigent and A^ed, N. Y. 

1862. Flint, Austin, M. D., Professor of the Principles and 

Practice of Medicine and Clinical Medicine in Belle- 
vue Hospital Medical College; Physician to Belle- 
vue Hospital, N. Y.; Orator 1868; V.P. 1871 and 
1872 ; P. 1873, and now in office. Tram. 2 ; Bui. 
8. 

1862. Flint, Austin, Jr., M. D., Professor of Physiolo^ in 

Bellevue Hospital Medical College ; Physician to Belle- 
vuo Hospital, N. Y. 

1870. Foster, Frank P., M. D., Physician to the New York 

Dispensary, N.Y. Trans. 1. 

Original Foster, Joel, M. D., V. P. 1859 to 1862; Trust. 1862 

to 1866. 

Original * Foster, Samuel Conant, M. D., late Physician to BeUe- 

vue Hospital, N. Y. ; R. S. 1866 and 1866 ; V. P. 1858 
and 1859; Orator 1861 and 1862. Obit. 18th April, 
1873, mt. 67. Trans. 1. 

1866. *FoY, Michael E.,M.D., Surgeon of tbe d8th Regiment 

New York Volunteers. Obit. 9th June, 1861. 
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OriginaL * Francis, John W., M,D., late Professor of Obstetrics 

and Medical Jorispradence in Rutgers Medical College, 
N.Y.; Orator 1847; V. P. 1847; P. 1848. OhiU 
8th February, 1861, (bU 72. 

1863. Francis, Samuel W., M. D., Newport, R. I. 

1871. F^ankbll, Edward, M. D., Physician to the New York 

and Eastern Dispensaries. 

1864. Freeman, N. Marston, M. D., Physician to the Yorkville 

Dispensary, New York. 

1870. Frothinqham, William, M.D. 

1871. Fuller, Robert M., M. D. 
1866. FuRMAN, G., M. D. 

1869. Gallatin, Albert H., M. D., Professor of Analytical 

Chemistry in Cooper Institute, N. Y. TraiM. 1. 

Original f Gardner, A. K, M. D. Ttwm, 3 ; Buh 2. 

Original Garrish, John P., M. D., late Physician to the New York 

Ophthalmic Hospital, N. Y. 

1870. Gat, Harvet S., M. D., late Physician to the New York 

Lying-in Asylum. 

1848. Gesoheidt, Anthony, M. D., Hastings-on-the-Hudson, 

N.Y. 

1863. Gilfillan William, M. D., Professor of Therapeutics and 

Materia Medica in Long Island Hospital Medical Col- 
lege, Brooklyn, L. L 

1847. * Gilford, Jacob T., M. D., OUt. 11th June, 1869, (bU 63. 

1866. Gomez, Horatio, M. D., late Physician to the New York 

Dispensary, N. Y. 

1866. GouLET, John Wm. S., M. D., late Professor of Clinical 

Surgery, and Grenito-TJrinary Diseases, in the Univer- 
sity of the City of New York ; Surgeon to Bellevue 
Hospital, N. Y. 

1847. * Graham, John, M. D., Ohii. 20th May, 1847, (bU 47. 

1848. * Green, David, M. D., OUU 18th October, 1866, (bU 60. 

Original * Green, Horace, M. D., Professor of the Theory and 

Practice of Medicine in New York Medical College. 
OUU 29th November, 1866, (bU 63. Ttwm. 1. 

Original. * Greene, Isaac, M. D., OliU 3d July, 1864, (bU 38. 

Original, * Griscom, John H., M. D., late Physician to New York 

Hospital ; Orator 1864 ; V. P. 1864. OUU 28th April, 
1874, (Bi. 64. TrwM. 1 ; BuU 4. 

1872. Griswold, Henry, M. D. 

t Siupended. 
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1847. *GuBBNSBT, Pktbr B., M. D., Croton Falls, N. Y. OUU 

26th November, 1873. 

1847. * OuNN, Alexander N., M. D., late Health Officer of the 

Port of New Yort OUU 20th December, 1871, 
<Et. 60. 

1867. Hacklet, Charles E., M.D., Physician to New York 

Hospital. 

Original Hall, Edwards, M. D. 

Original. Hall, Samuel, M. D., late Physician to the New York 

Dispensary. 

Original *Halsted, Jonathan, M. D., OhiU 10th April, 1856, 

(Bt 39. 

1873. Hamilton, Allan MoL., Physician to New York State 

Hospital for Diseases of the Nervous System, N. Y. 

1864. Hamilton, Frank H., M.D., Professor of Military Sur- 

gery in Bellevne Hospital Medical College ; Surgeon 
to Bellevne Hospital, N. Y. Bui. 2. 

1874. Hakes, Horace T., M.D., Physician to the Demilt Dis- 

pensary, New York ; A. S., now in office. 

1857. Harris, Elisha, M. D., Registrar of Vital Statistics of the 

Health Department of the City of New York. Bui, 3. 

1859. *Harsen, Jacob, M.D., Trust. 1862. OUU 31st Decem- 
ber, 1862, (»%. 55. 

1869. Hart, Charles A.^ M. D. 

Original. * Hart, John, M. D., OhiU 9th August, 1867, c&t 57. 

1865. *Hazlett, John, M. D., OUU 4th March, 1870, (bU 53. 

1865. Hedges, David A., M. D., Consulting Physician of the 

Northwestern Dispensary, N. Y. 

1871. Henrt, Morris H., M. D., Surgeon-in-Chief to the New 

York State Emigrants' Hospital, N. Y. 

1847. *Henschel, Charles, M. D., late President of the New 

York Obstetrical Society. OUt. 18th September, 1872, 
(Bt. 62. 

1867. Herrick, Everett, M. D. 

1857. Herzoo, Max, M.D., late Physician to the German Dis- 
pensary, N.Y. Bui, 1. 

1863. *Hewit, Henrt S., M. D,, Lecturer on Surgery in the 

University of the City of New York; Surgeon to 
Charity Hospital, N. Y. OUt 19th August, 1873, 
(Mi, 47. Bui, 1. 

1856. Hetwood, Charles F., M. D., Physician to St. Luke*s 

Hospital, N. Y. ; R. S. 1857 and 1858. 
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1866. HiNTON, John H., M. D., late Lecturer on Surgery in the 

Univereity of the City of New York; R. S. 1861 to 
1865 ; L., now in office. 

1854. HiRSCH, SiMOK, M. D. 

Original. * Hob art, William H., M. D., OhiU 21st January, 1857, 

cet. 53. 

1847. * HoGAN, Daniel M., M.D., Obit 1849. 

1 871. HoGAK, Edward J., M. D. 

1867. HooAN, Michael, M. D. 

1854. HoLOOMBE, William R, M.D., R S. 1856. 

Original * Horsfield, -'Thomas W., M. D., Obit, ] 868. 

1866. Howard, Benjamin, M. D., Professor of Clinical and 

Operative Surgery in Long Island Hospital College; 
Professor of Diseases of the Genito-TJrinary Organs in 
the University of Vermont. 

1872. Howe, Joseph W., M. D., Professor of Clinical Surgery, 

and Demonstrator of Anatomy, in the University of the 
City of New York ; Surgeon to Charity Hospital, N. Y. 

Original. Hubbard, Samuel T., M. D., late President New York 

County Medical Society; V. P. 1873, now in office; 
C.S. 1853 to 1858; Trust 1862 to 1873. 

1874. Hudson, E. Darwin, Jr., M. D. 

1866. Hull, John J., M. D., Surgeon to St Luke's Hospital, 

N. Y. ; Physician to the Nursery and Child's Hos- 
pital, N. Y. 

1867. HuMPHRErs, George H., M.D. 

1849. * Hunter, Abraham T., M. D., Ohit, 1st August, 1849, 

CBt. 52. 

1866. HusTED, Nathaniel C, M.D. 

Original. * Hutchinson, Eugene F., M. D., Physician to the New 

York Dispensary. Ohit 2d March, 1848, cet 24. 

1857. Hutchinson, Joseph C, M.D., late Professor of Opera- 
tive Su^ery in Long Island Hospital College; Sur- 
geon to Brooklyn City Hospital, Brooklyn, L. L ; V. P. 
1869 to 1873. Trans. 1. 

1848. *HysLOP, James, M.D., Ohit I7th May, 1870, cat 53. 

1850. * Isaacs, Charles R, M.D., Brooklyn, L. L, V. P. 1858. 

Ohit 16th June, 1860, (Bt 48. Trans. 4. 

Original Ives, George W., M. D. 
OfiginaL Ives, John, M. D. 

Original Jackson, William H., M. D. 
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1857. Jacobi, Abraham, M« D., Professor of the Diseases of Chil' 

dren in the College of Physicians and Surgeons, N. Y. ; 
Physician to the German Hospital, N. Y. BuL 1. 

1853. Janes, Edward H., M. D., Professor of Hygiene in the 

Woman's Medical CoUege, N. Y. ; R. S. 1868 to 1671. 

1867. Janyrin, Joseph E., M. D., Physician to the Demilt Dis- 
pensary, N. Y. 

1852. Jenkins, J. Foster, M.D., Physician to St John's River- 
side Hospital, Yonkers, N. Y. 

1855. * Johnson, William S., M. D., OUt. 22d September, 1860. 

Original * Johnston, Frank U., M. D., Physician to the New York 

Hospital; V. P. 1847. OUt. 7th January, 1858, 
obL 61. 

1856. J ONES, K Lee, M. D. 

1 847. Jones, William W., M. D., Physician to St Luke's Hos- 
pital, N. Y. 

1872. JuDSON, Adoniram B., M. D. 

1857. Kammsrer, Joseph, M. D., Professor of Diseases of 

Women and Children in the University of the City of 
New York. Tran%. 1 ; Bui, 2. 

Original * Ebarnet, Ravaud, M. D., Obit, 1850. 

Original. *Eeene, Stephen S., M.D., 05t^. 1850. 

1847. Kennedy, James, M. D., late President of the New York 

Connty Medical Society. 

1863. Kerrigan, Joseph A., M. D., Surgeon to St Vincent 

Hospital, N. Y. 

Original. Kilbourns, J. Sage, M. D. 

1^54. * KiMBARK, Everett H., M. D., Obit, 29th August, 1872, 

CBt, 53. 

1861. * Kingsbury, George H., M. D., OUt, 4th May, 1852, 

CBt. 31. 

Original. * Kissam, Richard S., M. D., late Professor of Suigery in 

Castleton Medical College, Vt ; Trust 1853 to 1860. 
out, 28th November, 1861, OBt, 53. 

1854. Krackowizer, Ernst, M.D., Surgeon to the New York 

Hospital; Surgeon to the German Hospital, N. Y. 
Trans. 1 ; Bui, 2. 

1865. Lawrence, Jonathan S., M. D. 

1869. Leale, Charles A., M. D., late Surgeon in charge of 

Officers' Wards, and Executive Officer TJ. S. Army 
General Hospital, Washington ; late Physician to the 
Northwestern Dispensary, N. Y. Trans, 2, 
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1854. Leaminq, James R, M. D., Professor of Principles and 

Practice of Medicine in the Woman's Medical College, 
N. Y. ; Physician to St Luke's Hospital^ N. i • 
TraiM. 1 ; Bui. 8. 

1869. Lee, Charles C, M.D., Surgeon to Charity Hospital, 

N. Y. 

1874. Leffbrts, Georqb M., M. D., Physician to the Demilt 

Dispensary, N. Y. 

1872. Leo, Simok N., M.D., Physician to the Home for Aged 

Hebrews. 

1850. *Leo Wolfe, George, M. D., OhiU 14th March, 1855, 

(bU 40. 

Original. Leo Wolfe, Morris, M. D. 

1851. * Leyeridge, Benjamin C, M. D., OUU 16th April, 1862, 

(Bt. 63. 

1856. LiDELL, John A., M.D., late Snrgeon to Bellevne Hos- 

pital, N. Y. Tran%. 1. 

Original Linslt, Jared, M. D., Consulting Physician to the New 

York Lying-in Asylom and to the New York Dispen- 
sary. Trust 1866 to 1870. 

1854. Little, James L., M. D., Lectnrer on Operative Sur^ry 

in the College of Physicians and Surgeons, N. i . ; 
Surgeon to St Luke^s Hospital, N. Y. 

1855. Livingston, Watts C, M.D., late Physician to Demilt 

Dispensary, N. Y. 

1861. * LoiNEs, Jonas P., M. D., Vaccine Physician to the East- 
em Dispensary, N.Y. OhiU 15th December, 1878. 

1868. LooMis, Alfred L., M. D., Professor of the Institutes and 

Practice of Medicine in the University of the Citv« of 
New York; Physician to Bellevue and Charity hos- 
pitals, N. Y. TnxM. 1 ; BuU 8. 

1869. LoRiNG, Edward G., M.D., Consulting Surgeon to the 

Brooklyn Eye and Ear Hospital Trans. 1. 

1871. LusK, William T., M. D., Professor of Obstetrics and the 

Diseases of Women in BeUevue Hospital Medical 
College, N. Y. ; Physician to the Bellevue and Charity 
Hospitals, N. Y. 

1847. * Lton, James L., M. D., Obit 24th December, 1858, obL 50. 

1864. MacGregor, James R, M. D. 

1857. * McAllister, George, M. D., Obit. 20th July, 1864, at. 87. 

1866. McClellan, Christopher R., M. D. 

Original McClelland, John, M. D., late Physician to the New 

York City Lunatic Asylum. 
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OriginaL McCreadt, Benjamin W., M. D., late Professor of Materia 

Medica in Belle^ue Hospital Medical College. 

1847. * McDonald, James, M. D., late Physician to Bloomingdale 

Lunatic Asylum, N. Y. OhxU 6tli May, 1849, (bU 45. 

1857. MoLeod, S. B. Wylib, M. D., late Physician to the New 

York Lying-in Asylum. 

1865. McMillan, Chables, M.D., Physician to the Orphan 

Asylum of the Protestant Episcopal Church, N. x . 

1847. * McNeven, William H., M. D., late Physician to the New 

York Dispensary, N. Y. OUt. 12th May, 1854, 
iBt 38. 

1848. McNuLTT, John, M.D. ; late Surgeon XJ. S. Volunteers. 

Bui. 1. 

Original * Manlet, James B., M. D., late Lecturer on Ohstetrics in 

the College of Physicians and Surgeons, N. Y. ; V. P. 
1849; Orator 1848. OUU 21st November, 1857, 
(Bi. 70. 

Original Mareoe, Thomas M., M. D., Professor of Surgery in the 

CoUege of Physicians and Surgeons, N. Y. ; Surgeon 
to Bellevue and Roosevelt Hospitals, N. Y. f L. 
1847. Bui. 1. 

1847. ♦Martin, Joseph, M. D., OUt 26th April, 1864. Bui 2. 

1872. Martin, T. Dwight, M. D. 

Original. * Marvin, Daniel D., M. D., Ohit. 2lst October, 1852, 

mU 40. 

1872. Mason, John J., M. D. 

1847. Maxwell, William H., M. D., Consulting Surgeon to the 

New York Dispensary. 

Original. * Meikleham, David S., M. D., OUi. 20th November, 1849. 

Original. Metoalfe, John T., M. D., Professor of Clinical Medicine 

in the College of Physicians and Su^eons, N. Y. ; 
Consulting Physician to St Luke's and Koosevelt Hos- 
pitals, N. Y. Trani. 1 ; Bui. 2. 

1848. * Miller, John, M. D., OUU Idth January, 1863, (rU 56. 

1848. * Miller, Wm. Ellison, M. D., OUU 11th January, 1852, 

<Bt. 48. 

1848. * Miner, William, M. D., OUt. 16th November, 1859, 

mi. 45. 

Original. * Miner, William W., M.D., V.P. 1848. OUU 20th 

March, 1863, (Bt. 83. 

1847. Mitchell, Chaunoet L., M. D., late Professor of Obstet- 
rics in Castleton Medical College, Yt; Consulting 
Physician to St Mary^s Hospital, Brooklyn, L. L 
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Blbctsd. 

1852. MONELL, JOSSPH A,, M. D. 

1871. MoNiLL, Joseph S., M« H 

1848. ''^ Moore, Samuel W., M. D., late Physician to the N. Y. 

Hospital Obit. 25th August, 1854, est. 68. 

1849. * MoRAN, Thomas, M. D., OUt. 1853. 

1870. Morris, Moreau, M. D., late Sanitary Inspector of the 

Health Department of the City of New York. 

1870. Morris, STrrTVESANT F., M. D., Sanitary Inspector of the 

Health Department of the City of New York. 

1869. Morton, Jeremiah C, M. D. 

1874. Mosher, Jacob, M. D., Tompkinsville, S. I. 

Original. * Mott, Valentine, M. D., LL. D., Professor of Sargery in 

the University of the City of New York ; Consulting 
Surgeon to New York and Bellevue Hospitals ; P. 
1849 and 1857. Obit. 26th April, 1865, OBt. 79. 
Trans. 4. 

1871. Neftbl, William B., M. D. 

1848. * Nbilson, John, M. D., Obit. 19th June, 1857, oet. 82. 

1852. Nelson, James B., M. D. 

1874. Nesmith, Robert D., M.D. 

1847. Nichols, Elias S., M. D. 

1859. Nichols, Truman, M. D. 

1873. NicoLL, Henrt D., M. D., Physician to the Northern Dis- 
pensary, N. Y. 

1861. Noegoerath, Emil, M. D., late Professor of Clinical 

Midwifery in New York Medical College ; Physician 
to the German Hospital, N. Y. Bui. 2. 

1871. * Nott, Josiah Clark, M. D., late Professor of Surgery in 

Mobile Medical College. Obit 31st March, 1873, 
CBt 69. 

1862. Notes, Henry D., M. D., Professor of Oi 




and Otology in Bellevue Hospital Medical College, 
N. Y. ; Surgeon to the New York Eye and Ear In- 
firmary. JBul. 2. 

Original * Ooden, Benjamin, M. D., late Physician to the Blooming- 
dale Asylum for the Insane ; Consulting Physician to 
St. Luke's Hospital, N. Y.; Trust 1853 to 1859, 
1861. Obit. 18Ui June, 1867, est. 70. 

1862. Ordronaux, John, M. D., late Professor of Medical Juris- 
prudence in Law School of Columbia College ; Orator 
1865. 

1873. Obton, Samuel H., M. D. 
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Elbctkd. 
1861. 

1870. 

1867. 

1855. 

1871. 
1864. 

1857. 
1869. 

1873. 
Original. 



1847. 

1847. 
1858. 



Original. 
1850. 

1870. 

1874. 
Original. 
Original. 

1867. 



Otis, Fessknden N., M. D., Professor of Venereal Dis- 
eases in the College of Physicians and Surgeons, N. Y. 

O'MsAaHBB, William, M. D., late Physician to the New 
York Dispensary. 

♦O'Rbillt, John, M. D., OUU 6th December, 1868, cet 
66. Trans, 1. 

O'SuLLivAK, Richard J., M. D., Consulting Physician to 
the Eastern Dispensary, N. Y. 

Packard, Charles W., M. D., Physician to St. Luke's 
Hospital, N. Y. 

Paine, Marttiil M. D., LL. D., Emeritus Professor of the 
Institutes of Medicine and Materia Medica in the Uni- 
versity of the City of New York. 

Palmer, Lucius N., M. D., Physician to the Williams- 
burgh Dispensary, Brooklyn, L. L 

Pardee, Charles I., M. D., Lecturer on Diseases of the 
Eye and Ear in the University of the City of New 

Parigot, Julius, M. D. BuL 2. 

Parker, Willard, M. D., Professor of Clinical Surgery 
in the CoUege of Physicians and Surgeons, N. Y. ; 
Consulting Surgeon to the New York, Bellcvue, and 
Presbytemn Hospitals, N.Y.; Trust 1851; V. P. 
1858; P. 1866. Bui 2. 

* Parkinson, William B., M.D., Physician to the New 

York Dispensary. Obit, 11th May, 1856, cbU 45. 

♦Paul, James C, M.D., Obit. 5th May, 1859. 

Peaslee, Edmund R., M.D., LL..D., late Professor of 
Anatomy in the New York Medical College ; Professor 
of the Ldseases of Women in Albany Medical College, 
N. Y. ; Surgeon to the New York State Woman's 
Hospital, N. Y.; Orator 1858; V. P. 1868 to 1871 ; 
P. 1871 and 1872. Trans. 8 ; Bui. 5. 

♦Pennell, Richard, M. D., Obit. 11th April, 1861, mt. 62. 

Peters, George A ., M. D., Surgeon to St. Luke^s Hos- 
pital, N.Y.; A.S. 1852. 

Peters, John C, M. D., President of the New York Medi- 
cal Journal Association. Trans. 1. 

Peugnet, Eugene, M. D. 

* Phillips, Samuel B., Obit. 3d March, 1857, cet. 54. 

♦Piatt, William R, M. D., Obit. 6th May, 1848, €Bt. 42. 

PnrcKNET, Howard, M« D., Assistant Sui^eon to the New 
York Eye and Ear Infirmary, N. Y. 
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£lvctbd. 
1873. 

1866. 



Original. 
1867. 



1856. 
1847. 



1870. 



Original. 

Original. 
1861. 

1871. 

Original 

1866. 
Original. 
Original 



1.847. 

1851. 
1850. 
1863. 
1850. 
1851. 



1856. 



Polk, William M., M, D. 

PoMEROT, Oren D., M. D. , Surgeon to the Manhattan Eye 
and Ear Hospital, N. Y. ; Phjdcian to the Northern 
Dispensary, N. Y, 

Pond, James O., M. D., T. 1848 to 1874, now in office. 

PooLE7, Thomas R., M. D., Sorgeon to Riverside Hos- 
pital, Yonkers, N. Y, ; Surgeon to Charity Hospital, 

* Porter, Mortimer G., M. D., Obit 24th November, 1863, 
mt. 37. Bui 1. 

Post, Alfred C, M. D., Professor of Surgery in the 
University of the City of New York; Consulting 
Surgeon to the New York Hospital; Orator 1849; 
V.P. 1861 to 1866; P. 1869. Bui 4. 

Post, William, H. B., M. D., Inspector of the Health 
Department of the City of New York; A. S. 1871 to 
1874. 

♦Power, William, M. D., Obit, 14th September, 1858, 

CBt. 60. 

♦Pratt, Peter, M.D., Obit. 1860, <bI 52. 

Prince, Christopher, M. D., late Surgeon New York 
Police. Bui 2. 

PuRDT, Alfred E. M., M. D., late Surgeon New York 
PoUce. 

PuRDY, Alfred S., M. D. 

PuRDT, James W., M. D. 

PtjRDT, Samuel A., M.D., R. S. 1853 and 1854. 

Purple, Samuel S., M. D., Honorary Member of the 
Medical Society of the State of New York; late 
Physician to the New York Dispensary ; V.P. 1872 
to 1874, now in office. Tran9. 1. 

Putnam, Frederick A., M. D. 

Randolph, Israel, M. D. 

Rannsy, Evandsr W., M. D. 

Rannet, Henrt D., M. J). 

Rannet, Lafatetts, M. D. 

♦Rannet, Moses H., Physician to the New York City 
Lunatic Asylum. Obit. 7th December, 1864, vet. 50. 
Bui 1. 

Raphael, Benjamin J., M. D., late Professor of Surgery 
in New York Medical College; Surgeon to Mount 
Sinai Hospital, N. Y. 
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1869. ♦Rat, Robert, Jr., M. D., Ohit. 8d July, 1860, cbU 27. 

Original. * Reese, David Meredith, M. D., late Professor of the 

Principles of Surgery in Castleton Medical College. 
OUU lath May, 1861, est 60. 

1872. Rbinfeldbr, Max J., M. D. 

1866. RsTNOLDS, James B., M. D., Physician to the Nursery 

and Child's Hospital, N. Y. 

1855. Richards, Joseph W., M. D. 

1874. Roberts, Nathan S., M. D. 

Original ♦Roberts, William C, late Physician to the Northern 

Dispensary, N. Y. ; Orator 1859, V. P. 1870 to 1873. 
out. 9th December, 1873, oeU 63. Bui. 6. 

Original * Robeson, Abel B., Physician to Belle\rue Hospital, N. Y. 

Obit. 22d March, 1853, cBt. 36. 

1872. RoBiB, John W., M. D., Physician to the Masonic Board 

of Relief, New York. 

1869. Rockwell, Alphonzo D., M. D. Bui. 1. 

1873. Rodenstein, Charles R, M. D., Physician to the New 

York Catholic Protectory, Fordham, N. Y. 

1862. Rodenstein, Louis A., M. D. 

Original *Rodoers, John Kearnt, M. D., Surgeon to the New 

York Hospital; V.P. 1848 to 1851; Trust 1851. 
Obit. 9th Noyember, 1851, ost. 59. 

1847. * Rogers, J. Smtth, M. D., late Professor of Materia 

Medica in the New York College of Pharmacy. Obit. 
29th March, 1851, cbU 57. 

1867. Rogers, Stephen, M.D., Surgeon to the Demilt Dispen- 

sary, N. Y. Bui. 2. 

1872. Roof, Stephen W., M. D. 

1865. RoosA, D. B. St. John, M. D., Clinical Professor of the 

Diseases of the Eye and Ear in the University of the 
City of New York ; Surgeon to the Manhattan Eye 
and Ear Hospital, N. Y. Bui 1. 

1862. Rosenberg, Emil, M. D., Physician to the German Dis- 
pensary, N. Y. 

1858. Ross, James, M. D., late Physician to the Northern Dis- 
pensary, N. Y. 

1871. Russel, Charles P., M.D., Registrar of Vital Statistics 

of tiie Health Department of the City of New York. 
Trans. 2. 

Original. Sabine, Gustatus A., M. D., Consulting Physician to the 

New York State Woman's Hospital, N. Y. 

1873. Satterleb, R Lb Rot, M. D., Professor of Chemistry, 
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Materia Medica, and Therapeutics in the New York 
College of Dentistry. 

1864. Satterlee, Richard S., M. D., Brigadier-General U. S. 

Army. 

Original Satre, Lewis A., M. D., Professor of Orthopedic Surgery 

in Bellevue Hospital Medical College, N. Y. ; Surgeon 
to Bellevue and Charity Hospitals, N. Y. BuL 2. 

1852. * Schilling, Ernest, M. D., Physician to New York State 

Emigrant Hospital, N. Y. Obit. 25th April, 1872, 
(Bt, 63. 

Original. * Schmidt, John W., Jr., M. D., Surgeon to St. Vincent's 

Hospital, N. Y. Obit. 1867, cbL 50. 

1847. ScHRiMER, William, M. D. 

1878. SoHCLTZB, Louis F., M. D. 

1873. Seguin, Edward C, M. D., Physician to the Presbyterian 

Hospital, N. Y. ; Lecturer on Diseases of the Nervous 
System in the College of Physicians and Surgeons, N. Y. 

1870. Sell, Edward H. M., M. D. 

1856. *Sewell, John G., M. D., late Physician to the North- 
western Dispensary, N. Y. ; Ch. of Section on Obstet- 
rics. Obit 18th January, 1874, ceL 51. 

Original * Shanes, John, M.D., Obit, 10th August, 1870, oet, 70. 

1862. *Sheppard, John W., M.D., Obit. 5th October, 1868, 

cBt. 46. 
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Stated Meeting, March 16, 1871. Dr. R R. Peaslbe, President, in trk 

Chair. 

Dtt. Wm. B. Neftel was elected a Eesident Fellow. 

De. T. G. Thomas then read the paper for the evening, en- 
titled " Diagnosis of Cancer of the Ovaries " (published in the 
Transactions). 

Dr. E. Noeggerath said tlie paper is one of importance, as it 
helps to fill a gap. 

He had seen twelve cases of cancer of the ovaries, and coin- 
>^ cided with the author of the paper in the views therein ex- 

pressed. He would suggest two symptoms that he considered 
characteristic : 1st, an infiltration and hardening of the tissues 
of the vesico-vaginal septum ; 2d, an infiltration of the glands 
of the abdomen and omentum. 

The lower part of the cjst is often adherent to the brim of 
j the pelvis. 

One peculiar kind of cancer of the ovary, which develops in- 
side of large cysts, cannot be recognized till after tapping. 

In one case that he tapped he could get no fluid with an ordi- 
nary-sized trocar, but with one of large size drew off a sub- 
1 stance resembling sausage-meat ; that case proved to be one of 

carcinoma of the ovary. 

In regard to Dr. Thomas's second case, he, at the time, 

thought he had to deal with a case of malignant disease of the 

ovary. 

1 
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Dr. Chamberlain inquired of Dr. Noeggerath if, in pnnctnr- 
ing the tninor with a large trocar, the hemorrhage had been 
great. 

Dr. Noeggerath, in reply, said that the hemorrhage was not 
great, as he had probably struck a portion of the wall that did 
not contain a large number of vessels. 

Dr. Chadsey remarked tliat such an accident would involve 
the necessity of removing the tumor. 

Dr. W. C. Roberts said the paper throws a good deal of light 
on the subject of ovariotomy. The diagnosis is very import- 
ant, and, if made out early, a less number of operations would 
be made. 

Dr. Spier thought that these cases might be examined with 
the microscope previous to an operation, and inquired of Dr. 
Thomas if he was in the habit of removing portions of these 
tumors for microscopic examination. Dr. Thomas replied that 
he was not. 

Dr. Hart mentioned a case that occurred in practice of Dr. 
Nelson, where the woman died suddenly, and on post-mortem 
examination, the tumor, weighing eleven pounds, was solid, 
and had the appearance of liver throughout. 

Dr. Peaslee said. Dr. Thomas's paper is a step in the right 
direction, and is full of suggestions. 

It is said that the encephaloid form is the most frequent, and 
of larger size. Scirrhns does not attain to a larrje size. 

Keith, in 105 cases of ovarian disease, has seen only three of 
cancer. 

Spencer Wells, in 214 cases operated on, reports three cases 
of cancer ; two of them were not supposed to be cancer at the 
time of the operation. lie has specified two cases as adenoid, 
precisely as in Dr. Thomas's second case; one as large as a 
pint, both dendritic in appearance. 

In the case where I removed both ovaries, the papilli pointed 
outward instead of within, as in Dr. Noeggerath's case, and was 
not malignant. 

If the sac burst, you have the appearance of fnngus heema- 
todes. I have seen only four cases of cancer of the ovary ; two 
of them were removed. Post-mortem examination was made 
in two cases. 
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I believe tlie oedema of the lower extremities, a cachectic ai> 
pearance, and a large amount of ascitic fluid, are found in cases 
where the papilli are turned outward, for in such cases the fluid 
is inside the peritoneal cavity. When the fluid is inside of 
the cyst, the cyst is smaller, and its inside is studded with villi ; 
tliese peculiar villi can only be detected by the microscope. 

There are two kinds of cysts of the ovarj', one glandular and 
one papular. Tlie ovary is originally nothing else than mucous 
membrane, and either papular or glandular cysts may be devel- 
oped in it. 

W occasionally see a number of simple or benign cysts and 
cancer in the same way ; both proceed from original structures. 
Graafian vesicles may be developed either into ovarian cysts or 
cancer; both take place in the same tissue, and that explains 
why we have them in the ovary, and why it is so diflicult to 
make a diagnosis. 

The Academy then adjourned. 



Stated Mbetikg, Mabch 23, 1871. Dr. E. R. Peasleb, President, in 

THE Chair. 

The President exhibited some micro-photographs of differ- 
ent objects, prepared by Dr. E. M. Fuller. One of them 
showed crystals of arsenious acid, from a part of a drop of fluid 
taken from the stomach of a woman supposed to have been 
poisoned. 

The President also exhibited an instrument to facilitate the 
application of remedies to the cavity of the uterus, the same as 
he exhibited some time since, with a staff attached, to facilitate 
its introduction into the canal of the cervix. 

Dr. Howard exhibited a patient, Mr. , aged 30, who 

was wounded by a shell at the battle of Gettysburg, having had 
a portion of the calf of right leg destroyed. The wound would 
not heal entirely, but remained in an indolent condition. Three 
weeks ago the wound was about six inches long and one inch wide, 
and had remained about in that condition for eight years, in spite 
of all the various kinds of treatment to which it had been sub- 
jected. At that time Dr. Howard removed two pieces of in- 
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tegument, about the size of a grain of rice, from tlie abdomen, 
and inserted tlieni in grooves made for them on the surface of 
the ulcer. They were secured in their new places by skin-plas- 
ter, which was removed at the end of four days, M-hen the pieces 
of skin were found to be adherent. He then inserted two pieces 
more, which became adlierent in two days. 

The entire surface of the margin of the ulcer seemed to com- 
mence healing at once, more rapidly at a point opposite the 
pieces inserted nearest the margin of the ulcer. The nicer is 
jiow almost entirely healed. Dr. Howard prefers a sharp knife 
to scissors for removing pieces of integument to be transplanted, 
as it produces less laceration of tlie vessels. 

Dr. F. H. Hamilton was the first surgeon who performed j 

this operation in this city, at Charity Hospital, in July last. 

Dr. Jenkins reported four successful cases of transplanting 
by Dr. J. H. Pooley, of Yonkers. 

Dr. J. W. Blakk, by invitation, exhibited a case of grape- 
shot wound of tlie chest. Col. was wounded at the 

battle of Port Hudson by a grape-shot, 1 J inch in diameter, 
which entered the chest just over the right clavicle, passed 
downwards and inwards through the lung, and lodged beneath 
the skin near the sixth dorsal vertebra. The first rib was frac- 
tured. Air passed in and out of the lung through the wound. 
At first he had a great deal of dyspncea, and haemoptysis oc- '- 

curred several times. His right arm was i)aralyzed for a long 
time, but at present he has free nse of it. He was sent North, 
and was under the care of different surgeons. At the time he 
came under Dr. Blake's care he was very much emaciated, had 
a severe cough, haemoptysis, etc., and was apparently in the 
hist stage of phthisis. As there was a very free discharge 
from tlie wound, Dr. Blake concluded that there must be some 
foreign body in it. On making a careful examination lie dis- 
covered and removed, with a good deal of difliculty, a piece of 
bone about two inches in length, probably a piece of the first rib. 
After its removal the Mourid gradually healed, and he rapidly ^ 

regained his healtli and strength, and is now a strong, robust 
man. 
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Stated Mekting, Apkil 6, 1871. Dr. E. E. Peaslee, Pbbsidbkt, in the 

Chair. 

Drs. Cornelius E. Billington, Robert M. Fuller, Morris H. 
Henry, and Alfred E. M. Purdy were elected Resident Fellows. 

Dr. S. F. Spier then read a paper on " The Use of the Mi- 
croscope in the Differential Diagnosis of Morbid Growths, with 
a new Method for Determining the Diagnosis, Prognosis, and 
Treatment of Tumors and Cancere." 

Dr. Krackowizer said, the paper is one of much original 
merit, though it fails in not taking sufficient notice of the 
doings of others in the same line of research. lie ought to try 
and examine the merite of others. 

By retaining the term cancer the paper may bring us back 
again to confusion. 

Giving the name cancer to all malignant growths seems to 
be receding. 

It is true that all growths are malignant as far as they spread 
and infect the whole system. 

No cell originates unless it comes from another cell. 

Those of extensive examination have decided to abandon tlic 
use of the term cancer, or to take one group of cells and call it 
cancer, and not apply it to any other group of cells. 

Billroth saj^s that all species of malignant growth have a 
difference of character. 

Cancer is that form of malignant disease marked by epithe- 
lium cells. 

It cannot originate in osseous and fatty structures. Some or- 
gans seem to be exempt, others are the selected seats of the 
disease. 

It has never originated in the mucous membranes, skin, bones, 
or lymphatic glands. True metastasis cells are not fixed bod- 
ies, but retain an original power of locomotion, and have the 
power to wander and reach lympathic glands which become 
affected. These cells find their way into the blood, and then 
go to all parts of the body. The theory of Dr. Spier is retro- 
gressive, and plunges us back into confusion, and is not in con- 
sonance with the views of those who Iiave paid special atten- 
tion to the subject. 

The Academy then adjourned. 
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Stated Meatikg, April 20, 1871. Db. E. H. Peaslee, Pbebident, m tdb 

Chair. 

Dre. Thomas K. CLambers and William 11. Dickinson, of 
London ; Carl Bokitanski, of Vienna ; Eudolph Virchow, of 
Berlin ; and Felix N^laton, of Paris, were elected Correspond- 
in cr Fellows. 

Drs. Georjre B. Wood and Alfred Stille, of Philadelphia, 
and Henry J. Bowditch, of Boston, were elected Honorai'y 
Fellows. 

Db. Benjamin Howaed presented a case of primary resection 
of the humerus. 

The patient, aged 30, received a gunshot fracture of the 
shaft of the right humerus, at about the union of the middle 
with the lower third, at the battle of the Wilderness. In order 
to secure apposition and rest, Dr. Howard made an incision on 
the posterior surface of the arm, turned the ends outwards, and 
sawed them oft* obliquely, removing about one and a half inch 
in all. 

Over the anterior and posterior surfaces of each fragment he 
drilled holes and inserted annealed iron wire sutures, and 
brought them together. He closed the wound with silver wire 
sutures, and placed the arm in a bark splint. The patient 
was then removed to Washington, where he remained in hospi- 
tal three months, during which time one of the iron wire 
sutures, with a small piece of necrosed bone, came away. It is 
not known what became of the other iron wire sutute. The 
patient is well, and has free use of his arm, though it is about 
one and a half inch shorter than the other. Dr. Howard said 
that the operation is not one adapted to the field of battle, and 
that he could not recommend it in private practice. In this 
case he endeavored to preserve the periosteum as much as pos- 
sible. In a case where a piece of shell had lodged in the femur, 
and caused a fracture a few inches above the knee-joint, he 
introduced one iron wire suture with a good result. 

Dr. J. G. Adams alluded to the importance of the new 
remedy, hydrate of chloral, and suggested that the membei's 
give their experience in regard to its use. 

Dr. S. T. Hubbard said he had used it successfully in three 
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cases of deliriurn tremens where opium bad failed. He bad 
used it iu a case of hysteria, in fifteen-grain doses every two 
bom's, nntil sleep ensued. 

Dr. Joel Foster stated that in a case of approaching delirium 
tremens be had ordered fifteen grains, to be repeated in three 
hours ; but the patient, by mistake, took ninety grains at once, 
which caused sleep during the night, but in the morning lie 
had an intermittent pulse and great prostration. He gave 
quinine and porter to revive him, and he recovered. He also 
inquired if au}'^ of the Fellows had known chloral to produce an 
intermitting pulse ? 

Dr. Jenkins said he had given it to a lady, an opium-eater, 
in doses of seven and a half grains, which produced sleep for 
twelve hours, and for some time after she awoke she had an 
intermitting pulse. After that five grains were sufficient to 
produce sleep. On increasing the dose to seven and a half 
again, the same effect was produced as by the first dose. 

It has been claimed that it produces its bad effects only when 
given in syrup, as it is supposed the syrup decomposes it. 
When given in water it produces no bad effect. 

Dr. Famham stated that some of the chloral manufactured 
liere had produced bad effects on account of its impurity. 

Dr. Hunt said he had heard of a case in the country where 
death was produced in thirty minutes by a dose of twenty grains 
of chloral. Some of the same was administered to a cat, and 
caused death in a few minutes. 

The President stated that he had used chloral almost dailv 
from the time of its firet introduction here, and with no bad 
result. In one case there was some coldness of the surface, 
sweating, etc. He gives it in doses of from ten to fifteen 
grains. In the case of a lad}', an opium-eater, chloral was sub- 
stituted for the opium, and now she takes at night thirty grains, 
which causes sleep. The opium has been reduced to one-fourth 
of the original quantity. 

Dr. Van Kleek said he had seen it given to the amount of 
seventy grains in one day, in a case of delirium tremens, with- 
out producing any effect on the disease. 

Dr. Adams mentioned a case of hav asthma in a medical 
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man, where a single dose of fifteen grains of chloral relieved all 
symptoms of the disease, and they did not return that season. 

Dr. Caro said that he had used it in a ease of strangulated 
hernia in an old man, where tobacco, belladonna, chloroform, 
etc., had failed. A dose of twenty grains produced such relax- 
ation of the parts that the hernia was easily reduced, but at the 
same time the man was so much prostrated that he appeared to 
be dead. Injections of brandy and milk revived him, and he 
recovered. He has also used it for rigidity of the os uteri in 
labor, with good success. 

Dr. Pooley, of Yonkere, said he had used it in a case of large 
and weak heart (in a lady), in doses of thirty grains every night 
for five months. It produces sleep and a good night's rest, and 
seems to have the same eficct now as at first. Dr. P. is in the 
habit of giving chloral to persons of all ages, and to an adult in 
doses of thirty grains. He gave sixty-seven grains at a dose in 
a case of mania, which recovered. In a few cases he has noticed 
swelling and itching of the eyelids follow its use. 

Dr. A. N. Bell reported a case convalescent from apoplexy, 
followed by paralysis of left eyelid and arm, where, after giving 
sixty grains of bromid. potass, in twenty minutes, he gave fifteen 
grains of chloral with good efi^ict. He believes that chloral 
tills a gap in the use of potass, bromid., and is in the 'habit of 
prescribing it in small doses after the bromide has been given. 

In delirium tremens, his rule is to give chloral in doses of 
fifteen grains every three houi"s until three doses have been 
given, and then to give bromide of potassium. He has never 
been unfortunate enough to notice any bad effects or intermit- 
tence of the pulse. In concluding, he remarked that if chloral 
acts at all, it will act quickly, and within twenty minutes from 
the time of the first dose. 

Dr. J. C. Peters spoke of a case of enlargement of the heart 
which had been under his care, where hydrate of chloral had 
acted well. The angina pectoris had been remaved by its use. 

Dr. Van Kleek said that Dr. Squibb, an excellent authority, 
had announced that chloral became decomposed when suspended 
in syrup. 

lie did not believe that chloral was necessarily dangerous, 
even if chloroform was liberated in the blood, as had been con- 
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tended by some, for he had occasionally given chloroform inter- 
nail}', in ten to twenty drop doses, with good results. 

Dr. A. C. Post said he was once called to a case of attempted 
snicide, where as mnch as a teaspoonful of chloroform had been 
taken internally. When he arrived the patient was livid and 
in a comatose state, but he afterwards rallied. 

Dr. Post stated that the last time he had occasion to use 
chloral was in a case where the patient would groan and start 
in her sleep. Fifteen grains were given, and in two hours 
twenty grains more, and the paroxysms did not return during 
the latter part of the night. 

The President alluded to a case of scarlet fever in a chil<J, 
attended with spasms, who was kept under the influence of 
chloral for twelve days and nights, and finally recovered. It 
was given in three and a half grain doses. 

Dr. a. C. Post reported the case of a child who had chorea 
after having been struck with a billet of wood on the occiput. 
There was no necrosis afterwards. He regarded this case as a 
unique one, and was not aware that there was a case on record 
where chorea followed a traumatic injury without necrosis. 

The Academy then adjounied. 



Stated Heetino, May 4^ 1871. Dr. K R. Peablee, Pkesidekt, in the 

Ghaik. 

The President announced that the subject for the evening 
was a discussion of Dr. Spier's paper on " Morbid Growths," 
read April 6, 1871. 

Dr. Dalton said he was interested in the illustrations given in 
Dr. Spier's paper. 

One of Dr. Krackowizer's objections is well founded, and 
when we say a tumor is heterologous it makes a sharp line of 
distinction between the two. 

It is curious to see that these identical questions were discussed 
in the French Academy twenty years ago. Velpeau said that 
the microscope was useless, and tliat it was easier to distinguish 
a cancer by its growth, appearance, etc., than by the microscope. 
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During the last twesty y^ftrs microscopical anatomy has made 
great advances. 

The surgeon's view of cancer is a tumor that destroys, and 
returns if removed ; that is the clinical idea. The microsco- 
pical anatomist is not satisfied with that, for when he knows 
what fatty or fibrous tumor is, he wants to know what the pecu- 
liar character of cancer is. 

From our two difierent stand-points — 

Microscopical anatomists are endeavoring to find out what 
anatomical element is peculiar to cancer. All kinds that at 
one time were called cancer were found out not to be so. 

Epithelioma is not regarded as cancer when it begins in a fol- 
licle. When it is cut out it always retnrns in the same spot. 
They consist of fibro-plastic cells. Some of the most rapidh' 
growing are composed of nuclei, and when extirpated re- 
turn. 

You do not find this form of tumor in internal organs. Tliey 
do not afiTect the constitution, and if they do not return in the 
same spot, do not return at all. My own experience would lead 
me to place reliance on the views expressed in Dr. Spier's paper. 
The cell cannot always be described. The nucleus is always 
characteristic, oval larger size from 2,000 to 1,200 of an inch 
in diameter, nucleoli one-half the size of a blood-globule, or 8,000 
of an inch in diameter. It seems to me that we have a cell 
element which is peculiar, the nucleus one-third to one-half the 
size of the nucleus of a fibro-plastic cell. 

There is one, a natural growth of ganglionic nerve-cell, and 
I do not know how to distinguish between them, that is, 
whether it is a ganglionic nerve-cell or a nucleus. 

There is a strong tendency to point out how one cell was de- 
veloped out of another cell, how red blood-globules are devel- 
oped out of white ones. 

To say that one is developed out of the other is not true. 

The development can always be proved to be difierent. 

Dr. Krackowizer said : 

Every page, Mr. President, of the paper to which we lis- 
tened four weeks ago, beai*s the stamp of a mind fully familiar 
with the use of the microscope, and largely conversant with the 
accepted theories of cellular physiology and pathology. 
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In it we are informed tliat a law iiss Iweu detecte 
jKtssible the classification of morbid growths. 

If so, then a long delayed desire has been filled. 

Knowing as I do the author as one of the most s 
reliable niicroscopiets of this country, and much iiil 
leel myself to be in this branch of medical science 
never liave andertakeii to express an opinion on th 
before us, had it not devolved on me by your direct i 
Mr. President. But I console and fortify myself ' 
that one need not be a master to criticise the works of 

Before entering on the task, I will try to repn 
leading ideas of the author as I understand them, 
misunderstood him, it does not necessarily follow tl 
right, although my arguments have been misdirected. 

I understand the author to be in accord with ail th 
writers in stating, that from the fructification of the ge 
tion and growth are the result of multiplication of pr 
cells, branching off in different forms and assnminj 
relations. In this way different systems of tissues, an 
combination organs are formed, which, being han 
arranged according to a certain type, constitute wha 
the normal human frame. 

Ignoring, as is his right, as not pertaining to the q 
issue, the inflammatory pi'ocess, he states that in su 
and organs the physiological act of nutrition can becoi 
directed, that cells are formed so abnormal in number, c 
relations that they constitute what we call a morbid 
tumor. 

I may here mention in parenthesis that the view 
]>res3ed did throw overboard the old ones of hetero} 
homoplaaty (Dnpnytren), and of euplasiy and i 
(Lobstein). With these must not be confounded hetei 
homology, terms expressly coined to state the modei 
proclaimed mainly by Virchow, and which our autho 

Heterology (page 12) he calls an error in the arran 
the elements composing a tumor as to place or situa 
moloffy as regards the quantity of elements in the stn 

But the author does not stop hei-e ; he enlarges the 
of heterologous and homologous in a sense which ; 
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with him in this : that he applies the terms heterology and ho- 
mology to the condition of the elementary constituents of tnraors, 
taken as not connected with their site, but with their individual, 
innermost structure. 

To him in this sense heterologous is a tumor which contains 
cells and derivatives of cells of different types ; homologous^ a 
tumor in which all elements are otone type. 

I think the author would have been easier understood bv 
selecting for one kind the word " compound^'* and for the other 
the word " uniform^ 

The idea of organization of course includes the idea of differ- 
ence; but differentiation and heterology, if not by etymology, 
certainly by usage, are not the same in our mode of thinking. 

Still this, in my view, unhappy choice of words does not 
vitiate the author's theory of classification of tumore, which he 
divides into malignant and henign^ better called non-malig- 
nant. 

I perceive that the author uses the terms rnalignant and 
dancer as equivalents, and I will admit that from his stand-point 
there is no inconsistency in their vicarious use. He ignores in- 
deed the fact that most of the best modern investiiratore have 
adopted the word " cancer, carcinoma" for ahistogenetically and 
histologically very well-defined species of morbid growth. In 
my opinion such authors have made thereby a very long stride 
in clearing up and removing misunderstandings, and I deem 
it unfortunate that the author's researches have not, as it seems, 
made him familiar with the reasons why this school of patholo- 
gists have proposed this nomenclature. 

But as he claims to have detected a higher, an unerring prin- 
ciple, by which to distinguish anatomically malignant from non- 
malignant growths, I accord to him the perfect right to ignore 
propositions from other sides. If he can maintain his ground, 
it is for him to establish the nomenclature of tumors, and for 
othere to adopt it. 

Making use of his thorough knowledge of embryology and 
of normal and pathological anatomy, in his propositions 4, 5, 
and 6, as well as in several other pages of his paper, the author 
lays down his leading ideas. They are not rarely somewhat 
obscured by ontological and teleological reveries, into which 
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even very strong intellects, possessing highly imaginative powers 
and a brilliant style of writing, are sometimes drawn. 

But the following ideas are not to be mistaken : 

Their essence is — 

That the homogeneous, indifferent, embrj'oplastic cell is the 
only one from which all the varied cells of the perfect and staple 
structures are formed ; 

That in the production of morbid growths there is a departure 
from this standard, by the cells producing either more elaborate 
or more simple specimens in the scale of cell development ; 

That such cells acquire abnormal relations to each other or to 
the parts of the body in which they germinate, or to both ; 

Tliat the more different the individual cells in one morbid 
growth are to each other (heterologous in the new sense), and at 
the same time the more extraneous to the parts from which ihey 
develop (heterologous in the old sense), the more certain it is 
that the new growth is not malignant (page 15) ; 

That with this condition of the cells of a tumor which as a 
whole is more germane to the seat from which it springs (homo- 
logous in the old sense), the new growth is hardly evet* malig- 
nant (page 16) ; 

That if all the cells composing a tumor are of one type 
(homologous in the new sense), yet if the tumor springs from a 
tissue or organ having a structure not related to the elementary 
structure of the tumor itself (heterologous in the old sense), it is 
malignant (pages 15 and 16) ; 

That if the type of the cells composing a tumor is uniform 
(homologous in the new sense) and related to the tissue or organ 
of its growth (homologous in the old sense), it is certainly 
malignant (page 16) ; 

That the uniformity (homology in the new sense) of the cells 
composing a tumor is the greater, the more the cells in the 
descending scale from the staple structures approach or coincide 
with the embryoplastic cell, and that such growths are never 
otherwise than malisrnant ; 

That therefore the presence of the embryoplastic cell in a 
tumor stamps it with tlie indelible brand of jnalignity ; 

That what authors describe as free nuclei in morbid growths 
are indeed embryoplastic cells (page 11) ; 
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That from these enibryoplastic cells of a tumor, to which cells 
of a higher type of a once normal tissue or organ have been 
degraded, are developed in the tumor itself, and at a subsequent 
period, the " simple cancer cell " and the " compound cancer 
cell " (mother cell) ; 

, That this latter, although an unerring sign of the cancerous 
nature of a tumor, does not make it more malignant than the 
embryoplastic cell ; that indeed its value in the estimation 
of the nature of a tumor is only so highly priced, because it 
speaks even to those unmistakably who are not so very well 
versed in the use of the microscope. 

I believe these are the main theses of the author's theory. 
They are mere assertions, either fully erroneous or only par- 
tially true, if we should find that they are not in consonance 
with the facts. 
To begin with. 

I hardly know that any such growths exist for which the 
author vindicates the quality of homogeneity (in his sense) 
except enchondroma and cholesteatoma (of Johann Mueller, 
Virchow's Perlgeschwulst, pearly tumor). I think these two 
growths of all alone come up to the point of what he calls 
"' homologous to its own cells." In enchondroma (and more par- 
ticularly in its hyaline variety) there are none but cartilage 
cells in a structureless intercellular substance ; in cholesteatoma 
there are only epithelial cells arranged in globes, embedded in 
alveoli composed of epithelial cells too, with no intercellular 
substance whatsoever. 

All the other tumors, in the author's own sense, are hetero- 
logous as to their own elements. Even his eucephaloid tumor 
(which, I take it, comprises soft carcinoma and the round cell- 
sarcoma of the German authoi's) have their cells (very uniform 
in type, indeed, and in the sarcoma representing the most in- 
different connective tissue cell) embedded in a more or less 
marked stroma of fibrillous or structureless connective tissue ; 
the}'^ are richly provided with arteries, veins, lymphatics, per- 
haps with nerves, forming, in fact, a very complicated tissue — 
very heterologous, in the author's sense. 

Or does he claim that such adventitious elements as connec- 
tive tissue, vessels, and so on, must be excluded from the con- 
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sideration as accidental, when there is no doubt that tliey are 
not merely remnants of tlie tissues once healthy in which the 
tumor developed, but that they are new formations, built up 
parijpasau with the cells ? 

But were the author to choose this ground, he could not do 
it without weakening his position in another direction. 

Exclude connective tissue, vessels, nerves, as not understood 
to be counted in when the question of heterology or homology, 
in both senses, is to be decided, is there anything more " homo- 
logous as to its own cells and to the mother tissue," than lipoma^ 
originating in the adipose tissue and composed of fat-cells ? 
Yet where is its A 1 malignity ? 

The same with exostosis, myoma of the womb. 

Again, take simple hyperplasia of the lymphatic glands, 
leuco3mic enlargement of the same (certainly not malignant in 
the author's sense), and lymphoma (hardly outranked for malig- 
nity, in a clinical sense, by any tumor), yet all three are homo- 
logous as to their own cells, and homologous to the tissue which 
is their seat. 

Take for example enchandroma. It is certainly homologous 
" as to its own cells." You find it in the parotid gland, cer- 
tainly heterologous "as to the other tissues." When do you 
find it malignant just in this region, while not very rarely, 
developing in bony structures, it becomes malignant ? 

These examples might be multiplied, and the inconsistency 
and fallacy of the theory made more apparent. 

In the examples just cited the histological character of tumo)*s 
alone is considered. But the eiToneousness of the author's 
theory becomes even more prominent when we criticise it from 
the histogenetic stand-point. 

The author's paper, in several parts, gives evidence that he 
has not paid that very strict attention to the histogenesis of 
tnmoi*s which is so indispensable when the discussion refers to 
the primary starting-point of tumors. 

For example, in stating the varieties of epithdioma (page 
21), he claims " it is benign as long as there is any heterology 
of structure as concerns the cellular elements." Now epithe- 
lioma, in its very first commencement, is alwaj^s developed 
either from the rete Malpighii alone, or from the epithelium of 
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the follicles of the skin, or from both, or from tlie epithelium of 
the 11111C0U3 membrane or its glandular derivations. In this 
stage even it is never composed of anything but epithelial cells. 
Of course, as long as these single foci (wliich at first perhaps 
cannot be distinguished from an enlarged follicle) have not 
by depositing new morbid mass met each other, and have 
not coalesced into a uniform substance at the expense of the 
intei'stitial connective tissue of the skin, we may and must find 
elements of this ; but not as a histogenetically integral part of 
the epithelioma, but as a remnant of once healthy tissue, stimu- 
lated, may be, to a little more active development of connective 
tissue cells by the approach of the multiplying epithelial cells. 
Each focus, originating from a follicle, is a separate epithelioma, 
bound to grow, and by encountering its mates to form a larger 
tumor, which will never stop growing until it has destroyed the 
patient, either by its local action, or by this and metastatic 
deposits combined. It lias its nature from the beginning, 
having only one result. It is as malignant (clinically speaking) 
in the first focus (perhaps not perceptible by the common 
means of investigation), yet hidden in the skin, as after it 
has invaded and transformed muscles and bones and inner 
organs. 

So it is with carcinoma, in the acceptation of the word by 
the German pathologists. %; 

In one other point I differ with the author as to a fact, I do 
not think that the "simple cancer-cell," as described and delin- 
eated by him, ia the return of a higher type of cells to the 
original type of the embryoplastic cell. His drawing makes to 
me the most decided impression that they are drawings — free 
nuclei, indeed, never occurring free though in the tumor while 
yet connected with the living body, but a mere archefact, through 
the specimen losing its freshness, or by the use of an unsuitable 
menstruum under the microscope. 

More than others, the author's encephaloid tumors (Virchow's 
round cell sarcoma) have cells of which the membrane is ex- <- 

ceedingly transparent, and so very tender that in the water un- 
der the microscope it quickly disappear. In this way the im- 
pression originates as if tumora were composed of free nuclei. 

The author's theory in that part in which it is original is in- 
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consistent, full of contradiction, and it does not advance us a ^ 

single step in tlie better knowledge of morbid growths. ,^ 

It could result in nothing better, starting as it did from an | 

entirely wrong principle. f 

The extensive knowledge and the great experience of the au- ! 

thor have been misdirected in the futile attempt to call on the 'I 

microscope for the solution of a problem, to do which the mi- \^. 

croscope should never be appealed to, because it cannot 
do it. 

Tke question of malignity or non-malignity is one of clinical 
estimaUon entirely, 

I would not that the student of morbid anatomy should ig- 
nore it; but not because he is a student of morbid anatomy, but 
because no physician ought to be a student of morbid anatomy 
only. 

In the practice of medicine as an art, even empiricism is per- 
fectly legitimate where science does not furnish any light. But 
at least so much we must do, that before a rationale has been 
found, we have ever to keep before us that our mode of expla- 
nation, consequently even our designations, are purely provi- 
sional. In this manner many very diflerent objects may be 
grouped together with practical profit, only in their relation to 
a certain purpose to be attained. 

But in the cultivation of medicine as a science it is not per- 
mitted to depart from the method inexorably required by the 
study of physical and natural sciences, of which medicine only 
forms a branch. 

When we see that with ever so many well-observed facts the 
way of induction rarely permits us more than to find the laws 
which govern the occurrences, but hardly ever to detect even 
the proximate causes ; when we reflect that even when it seems 
almost beyond doubt that we have detected a cause, it is quite 
the exception that in the corroborative and controlling way of 
deduction we can develop the phenomenon from its cause ; I think 
we ought to be very careful not to attempt too soon to establish 
theories from incomplete premises. 

The ideas of malignity and non-malignity are transmitted to 

us from a time when of the more intimate structure of morbid 

growths, and the manner in which they originate, nothing was 

2 
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known ; from a time in which the clinical standpoint was su- 
preme in theory as well as in practice. 

Pathologists have respected the latter claim ; but in investi- 
gating the structure and natural history of morbid growths they 
became aware, not merely that they had to learn everything 
from the foundation, but that they had to clear away a good 
deal of rubbish of previous times, merely to come to an under- 
standing among themselves what it was they wanted to accom- 
plish by common work. 

Of all this rubbish, the old ideas of malignity and non- 
malignity still exert the most baleful dominion. They are en- 
tirely teleological and inadmissible ; they are to be cast aside 
mercilessly when it comes to writing the natural history of 
morbid growths. 

They are subordinate, one-sided ideas, and therefore not fit to 
establish the supreme principle by which to classify tumore. 

They are utilitarian, and as such foreign to the study of 
natural science. 

We would deride botanists if they attempted to classify the 
vegetable kingdom in three large groups — nutritious, indifierent, 
and poisonous plants ; we would scoff at zoologists if they classi- 
fied the animal kingdom into domestic and wild animals. But 
without hesitation we waste our precious time and our best 
efforts to find out by the microscope whether a tumor is malig- 
nant or non-malignant, when all that is required and possible at 
present is to decide how it is constituted, how it originates, how 
it exists, and how it differs from others. 

With all the progress we have made in the study of tumors, 
what we have yet to learn will be better and quicker reached 
l>3' tracing histological differences^ than by hunting after some 
common sign — call it cancer-cell or otherwise. 

If no more division is possible, then what is common will he 
apparent, and the relative values of the conmion qualities will 
range themselves in natural orders. 

It may be that then a never-wanting element of the minute 
structure or a peculiar mode of development will be found, ou 
which it depends that certain tumors destroy locally, that they 
reappear after removal, and that they give rise to similar growths 
in other parts of the body. 
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Bat so far we can only say that no specific cell or derivative 
of cell is the carrier or representative of tiie peculiarities just 
mentioned of some tumors. 

And yet the field as at present cultivated is full of promise. 

That he select this field rather than that of barren teleolosri- 
cal speculation, I would feel happy to see the author bend his 
great talents and his great proficiency in microscopic investi- 
gation. 

It is worthy of his notice to study and to criticise, to refute 
if he can, why such eminent students as Virchow, Tiei-sch, 
Billroth, Luecke, Waldeyer, Kecklinghausen, Klebs, Kind- 
fleisch, Koester, and many more retain the name " cancer " for 
a certain group of tumors, for which they vindicate an unmis- 
takably epithelial character. 

It is worth his while to investigate whether epithelial cells of 
morbid growths are produced by pre-existing epithelial cells 
only, or whether connective tissue cells can assume that peculiar 
atactic energy to produce them ; 

Whether the well-known difference of the three layere of the 
germinative membrane of the ovum remains pei'sistent through 
life (His, Aeby, Tiersch), in this that the inner and outer layers 
can only produce epithelial (epidermic) structure in the way of 
repair of daily waste or in the way of abnormal gi-owth, whereas 
from the middle layer are derived the connective tissue, with 
the systems and organs derived from its transmutations, and vice 
versd all the morbid growths which have no epithelial character ; 

Whether in epithelioma and carcinoma the first departure 
from the norm is seen in the rete Malpighii, the follicles of the 
skin, the epithelium of the mucous membrane, its own glands 
and the other large glands which are derivatives of the inner 
layer of the germinative membrane, as Tiersch and others 
maintain ; or whether the endothelium of the lymphatics is tlie 
primary seat of that morbid production of cells that finally con- 
stitutes cancer, as Koester has it ; 

Whether the newly-detected and well-studied quality of some 
cells to migrate (first hinted at by Virchow, then demonstrated 
by Kecklingliausen, Cohnheim, and others) is or is not the cause 
why tumors that seemingly are completely eradicated are fol- 
lowed by a reappearance near the field of operation ; 
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Whether, when sucli cells or even larger particles of neoplasms 
(emboli) get into the lymphatics or veins, and when they are 
arrested in other parts of the circulatory system, they are able 
to retain their vitalit}^, and consequently the ability to multiply 
and produce growths identical with the mother tissue. 

These are the questions that at present occupy the best ob- 
servers and thinkers enlisted in furthering the knowledge about 
morbid growths. 

That the author may range himself with them, and help to 
push the common work, is my sincere wish. 

Solitary labor seldom builds up something lasting; co-opera- 
tion should not be eschewed by the best talents and by the most 
original minds, if the danger would be avoided of being led 
astray. 

I have extended my remarks far beyond what I originally in- 
tended, and yet they are only crude and fragmentar3\ I must 
plead the extensiveness of the subject for an excuse, and more 
even the consideration that it would- require one far better in- 
formed and far more acute in reasoning to bring out the salient 
points in the author^s memoir, as well as in the doctrine of 
tumors as it stands at present. 

Dr. John C. Peters said : 

Mr, President and Fellows of the Academy : — I had scarcely 
expected to be called upon to make any remarks this evening. 
We have been highly interested, and if all of us have not been 
instructed by Dr. Spier's extended paper, it is perhaps because 
the subject is so vast, and so many differing and even conflicting 
topics are contained in it, that it is rather difficult to grasp the 
whole, or any part of it. 

Leaving the new cell doctrine where Drs. Krackowizer, Dal- 
ton, and othera have dropped it, and with the simple remark 
that we prefer their opinions and those of Billroth, Strieker, 
Moxon, and others, to those of the author, I turn to what 
is to me a more congenial part of the subject, viz., the 
medical and constitutional treatment of cancer, especially the 
more destructive, or so-called malignant forms. 

It is comparatively easy for the surgeon to remove benign 
tumors, even if they are recurrent ; but it is very different with 
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the destructive or maliojnant varieties. Almost everv case of 
tlie latter kind which has occurred in my practice has been 
placed in the hands of the best surgeons that I could possibly 
think of, and the result has been speedily fatal in every instance ; 
I am very certain that life has been shortened in every instance, 
and suffering has been intensified. In my present mood and 
experience I would not think of advising, or even permitting 
an operation for the removal of a recurrent-destructive, or so- 
called malignant tumor. I now place all my hopes upon constitu- 
tional and local medication, and it is full time that we should 
have some definitely settled principles for our guidance beyond 
those of mere empiricism, or even ordinary experience. 

Dr. Spier prefers a combination of iodide of potash with bel- 
ladonna as a liniment, by the persistent use of which he has 
dissipated growths which at first appeared only capable of re- 
moval by operation. Also iodide of potash with phosphate of 
ammonia internally, when used freely, is said by him to have a 
great effect on morbid growths ; also the chlorate of potash, 
cod-liver oil, iron, belladonna, and arsenic. We have no rules 
or prineif)le8 laid down for the selection of one of these 
remedies in preference to the other ; but as we know that fatty 
degeneration has been followed hy disintegration and absorp- 
tion of abnormal cellular parts, we may use cod-liver oil when 
we wish to produce this effect. 

Again, tonics and nutrients may convert disordered cellular 
development into a normal cell growth, and iron may come in 
play. 

Finally, we are said to have remedies which are specifically 
antagonistic to the morbid growths, such as belladonna, arsenic, 
chlorate of potash, etc. 

Thus, in a very slight and imperfect way, we may bring the 
experience and suggestions of Dr. Spier within the domain of 
the principles and practice of medicine. But Thomas Weeden 
Cooke, of the London Cancer Hospital, has a much larger ex- 
perience, and also has theoretical views of his own. He tells 
us that the revelations of the microscope have shown that tlie 
ultimate structure of tumors is not a heterologous or heteroge- 
neous deposit altogether different from the healthy tissues ; but 
a homogeneous or homologous, although imperfect develop- 
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nient, formed of the same blood and cells whicli sustain and 
form the whole body, and repair the waste which always ac- 
c )mpanies our mortal existence. Hence all our remedial efforts 
should be directed to get at the back of the tumor, as it were, 
by 60 improving the quality of the blood that it can no longer 
create imperfectly developed cells. 

Arsenic is not such a remedy ; Cooke has tested it carefully 
in every variety of temperament and constitution, and has 
utterly failed in obtaining any benefit from it. The iodide of 
arsenic is also unsatisfactory. 

Iron has the great advantage of not being injurious like ar- 
senic, and is a valuable tonic in those numerous cases of cancer 
which are accompanied with ansemia. Cooke prefera the 
tincture of the sesquichloride combined with dilute phosphoric 
acid and glycerine or syrup. 

Cooke has given conium largely, both as a vaunted specific 
and as a sedative. We think it not only useless, but more apt 
to produce stomach derangement and headache than any other 
anodyne. 

AV^e have used iodine much and hopefully in the shape of 
iodides of potassium, iron, and arsenic; but have not obtained 
any satisfactory results, at least not in scirrhus, in which 
disease the absorbent action is almost if not altogether in 
abeyance. Iodine may also prove injurious, for whatever 
greatly increases the absorbent power diminishes the vital pow- 
er ; and the cessation of the cancerous growth, according to 
Cooke, depends upon the creation of a pabulum so highly 
oiganized that it can no longer supply abortive and ill-nourished 
cells. The absorbent power of iodine may be exercised, not 
upon the tumor itself, but upon the newly formed healthy 
structures, and thus do mischief by intercepting those supplies 
of genuine nutriment w^hich should go to form normal tissue, 
rather than the eccentric development termed cancer. 

The alkalies, ammonia and soda, have been largely employed 
in cancer, but Cooke believes that the results obtained are onlv 
those produced by improvement of the digestive organs. 

Many herbs have enjoyed repute as remedies in cancer, but 
few have received such general approval as the Galium Aasa- 
rine or clover grass. Cooke says there is much honest testimony 
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in favor of tins herb, not only from intelligent patients, but 
from medical men of excellent repute, such as Paget and 
otherB. Cooke has had such excellent accounts of it from pa- 
tients who have been advised to use it, that he is constrained 
to think some real benefit maybe obtained from at. Ladies 
Iiave taken it under his snperintendence for years, and the 
cancer has remained in abeyance. "We think it may liave some 
specific effects on t]ie blood, so that under its influence the 
tendency to the formation of embryotic or abortive cells is 
diminished, and a check is given to the farther development of 
vicious material. 
, The preparations of gold and manganese are not satisfactory. 

The mineral acids have obtained less favorable mention than 
they deserve ; Cooke says they are of the greatest benefit, and 
claim our highest approval. There are few cases of cancer 
which will not be benefited by the administration of such ia 
tonic as these agents afford. The phosphoric and the hydro- 
chloric acids are the most useful, and in combination with the 
compound tincture of bark, serpentary, columba, or orange-peel, 
or with some good preparation of iron, such as the sesquichlo- 
ride or the phosphate, these acids may be continued for a long 
period, and afford the most remarkable results. 

Finally, Cooke says there is only one other medicine which 
has a large empirical claim upon our attention. In his hands 
cod-liver oily administered in the occult stage of scirrhus, has 
more nearly approached the character of a specific than any 
otiier agent. It seems to supply that aliment to the cells of 
new formation for want of which they droop from their rotund 
form, and lose the power of creating normal tissues. It is best 
given in a solution of hydrochloric acid, or in combination with 
the muriate tincture of iron. We thus, he thinks, have two of our 
greatest remedies acting in concert, and while affording support 
to each other, they give to the alimentary power a stimulus 
which leads to the formation of normal tissue in place of an 
irregular diseased growth. 

Such is the latest and perhaps the best experience in the medi- 
cal treatment of cancer. But there are many deficiencies and 
imperfections in it still, although some of these maybe immedi- 
ately removed by the latest microscopical discoveries. 
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Thus, since the discoveries of Cohnheitn and others we know 
tliat the so-called plasma of the blood and the lymphoid cells 
often pass through the walls of relaxed and dilated capillaries. 
We are also perforce obliged to admit that spindle cells, con- 
nective tissue, corpuscles, and some others may be formed by 
simple modifications* of the normal lymphoid blood-cells. Be this 
as it may, the microscope teaches us that both fluids and cells 
pass through the abnormally thinned or dilated walls of the 
capillaries, and tend to the growth of morbid as well as normal 
cells and tissues. Hence, in limiting the growth of cancers 
and tumors, we may, first of all, be obliged to compress or con- 
stringe the capillaries, and thus limit the profuse outpouring of 
fluids and cells into the morbid tissues and growths. Tlie 
mineral acids, such as the muriate tincture of iron, are well in 
place here, and theory agrees ^Yith experience and practice. 
Quinine also prevents the migration or wandering out of white 
blood-cells through the capillaries, and may be profitably asso- 
ciated with the mineral acids. 

Among all the sedative remedies the cannabis indica checks 
hemorrhages, and prevents effusions and exudations, more than 
any other, while it improves the appetite and digestion. A 
combination of it with iron or quinine is often exceedingly 
comforting, and partially curative. 

But in all fungoid growths, and rapidly growing, and even 
medullary tumors, we may finally be obliged to resort to the 
most heroic and active constringents of the capillaries, viz., er- 
got. I have seen several fungoid growths of such size, rapid 
growth, and apparently destructive tendency, that they have 
been pronounced cancers by competent, cautious, and experi- 
enced physicians and surgeons, disappear entirely under its bold 
but cautious use. It may have to be combined with iron or 
quinine in reduced and delicate patients. 

Among the local applications Cooke prefers the liquor plumbi, 
and I would not hesitate in appropriate cases to give the ace- 
tates of lead and iron internally. 

Of all the local aniesthetics Cooke prefers belladonna, two 
drachms of the extract to six drachms of ceratum saponis, or 
three grains of atropine to a half or whole ounce of zinc oint- 
ment, as a cleaner and equally efficacious application. It i^e- 
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mains to be determined whether it is more useful than 
application of cannabis indlca. 

Cooke line seen ulcerated ecirrhus heal under the ini 
a lotion made of eight grains of chlorate of potash and 
ims of etron;; hydrochloric acid in once ounce of distil] 
Tlie chlorate of potash is also a better deodorizer thai 
manganate of potash, or carbolic acid; for the odor o 
ter is only less offensive than that which it is meant tc 
and Cooke says it has no lasting effect even in disgiiis! 

Thus I have endeavored to combine principles wit 
enoe, theory with practice, in tlie hope that the remi 
we know to be useful may be applied more wisely and 
as well as more persistently and thoroughly. At anj 
have enongh to rely -a\wa which will justify us in en( 
our cancer patients to remain under the charge of ex 
and capable medical men, instead of resorting to th( 
of crude empiricism or downright quackery. 

I may add that I do not share Cooke's fears about 
rions effects of the preparations of potash ; we know w 
mous doses of the iodide are not only tolerated but rci 
Byphilitic nodes and tumors, and liow goitre will ir 
under the use of iodine ; and althongli these remedies 
remove trne cancer, still they will carry away much 
unhealthy deposits, thus lessening the size of the 
And I have certainly seen a double ovarian tumor, au' 
one of the uterus, entirely disappear under the long-i 
use of the bromide of potash and cannabis indica. I 
to add that the bromide checks hemorrhages and e! 
and contracts the capillaries far more decidedly than t 

Dr. A. N. Bell said that he had read Dr. Spier's p 
no one can doubt that it is a valuable contribution to 
tory of cancer. The differences of tumors are owi 
pabulum on which they feed. They have a pliysiolog 
own, and undergo changes under different circu 
whether they are hereditary or have started snddenly 
individuals. As an attempt at classifying this snl 
paper is a valuable one. The paper is a step in adv 
differs from the systematic treatises on that subject. 

Dr. Burrall said, as regards the treatment of cancer 
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have practically been nsed empirically. It should be our effort 
to disooTer flome plan by which the cell growth may be retarded 
or checked. We may place tonics among the remedies that 
may be of use. I think we have certain agents which retard 
its growth. They may be arranged as tonics and antiseptics. 
Arsenic, tr. ferri chloridi, quinine, and carbolic acid may be 
used with benefit. 

In one case I used quinine and carbolic acid internally, and 
carbolic acid locally, and the ulcer of the breast healed. Subse- 
quently there was a solution of continuity which has never healed, 
though she is in fine health. In another case, an ulcer left after 
the removal of a scirrhus of breast healed under the use of 
qnin. sulph. and acid-carbolie internally, andcarbolic acid locally. 
Persulphate of iron applied to the ulcer changes its face. 

In those cases that will not submit to an operation we should 
endeavor to alleviate the pain by local applications. 

Dr. Chas. A. Hart then alluded to the value of Dr. Spier^s 
artery constrictor in two recent cases. In one case of amputa- 
tion of the leg the instrument was successfully applied to the 
two tibial arteries at the junction of the middle and lower thirds 
of the leg, without the loss of one drop of blood. Portions of 
the tibial and peroneal arteries were exhibited in a complete 
state of calcification. Date of application, March 9th. 

Also in the case of a male infant of thirteen months, with a 
pulsating ncevus, the size of an orange, at the angle of the jaw, 
the constrictor was applied to the external carotid artery at the 
middle of the neck. The wound united partly by first intention ; 
since the operation the tumor has decreased in size about two- 
thirds, and no return of pulsation. Date of operation, March 
11th. 



Stated Meeting, May 18, 1871. Dr. E. R. Peaslee, PREsmsNT, in 

THE Chair. 

Drs. Samuel Blume, Mon'is H. Henry, William B. Neftel, 
Alfred E. M. Purdy, Cornelius E. Billington, and Theodore 
Walser were inaugurated Resident Fellows. 

Note. — In the report of the result of the Aimual Election of the Academy, 
Jan. 5, 1871, the name of Dr. Alf. Underbill, as Trustee^ was inadvertently 
omitted. — (Com. on Pub.) 
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Dr. Charles P. Russell was elected a Resident Fellow. 

Dr. Truehart, of Galveston, Texas, by invitation, exhibited 
some instruments recently brought by him from Germany after 
plans of his own devising: 1st. An ingenious instrument, 
mostly of glass, for the transfusion of blood. 2d. An appara- 
tus for producing artificial respiration, the motive power being 
the lungs of the operator. It can also be used as a stomach 
pump. 3d. A trephine, -ith. A cranioclast. 6th. The 365th 
modification of the obstetrical forceps. By a peculiar construc- 
tion of its lock, the blades are allowed to rotate a little, 
and are readily locked. The handles are covered with hard 
rubber. 

Letters were read, by the Corresponding Secretary, from Drs. 
Wood, of Philadelphia, and Bowditch, of Boston, thanking the 
Academy for the honor of membership conferred on them, and 
the receipt of several books acknowledged. 

Dr. GuRDON Buck then read a paper on the *^ Treatment of 
Cicatricial Contractions after Burns of the Face," and exhibited 
a patient, a boy about four years old, on whom he had made the 
operation described in his paper, in November last. The face 
had been severely burned, when about two years old, about the 
lower lip, chin, neck and breast, and contraction had brought 
the chin down near the sternum and left side. Four ingenious 
operations were performed under ether, and a brace applied to 
keep np a constant outward contraction ; a stiff padded leather 
stock, or band, was attached to tlie upper portion of the contri- 
vance, graduated by means of a screw, wliich compelled tlie 
head to be raised and allowed free play of the chin, which had 
been worn constantly, except at night. The results of the ope- 
rations were highly satisfactory. Collodion was applied to pro- 
mote an artificial scab. 

Dr. J. C. Peters said that the patient had been first attended 
by him, and he had applied an instrument soon after the injury. 
It would have been better for the child, at first, if this instrument, 
which was thrown aside afterwards by the parents, contrarily 
to his advice, had been allowed to remain on. 

After a few remarks from the President, Drs. Truehart and 
Hutchinson, the Academy adjourned. 
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Stated Mbbtino, June 1, 1871. Dr. £. B. Pbaslbb, President, in 

THE Chair. 

Dra. E. M. Fuller and W. H. B. Post were inaugurated 
Resident Fellows. 

Drs, J. Ackerman Coles, Edward J. Ilogan, Josiah C. Nott, 
and J. V. S. WooUey were elected Resident Fellows. 

Dr. H. D. Notes then read the paper for the evening, on 
" Paralysis of the Fifth Cerebral Nerve." Published elsewhere. 

The Academy then adjourned. 



Stated Meeting, June lo, 1871. Dr. E. R. Peaslee, President, in 

THE Chair. 

Dr. J. C. D ALTON read the following paper on " Sugar Forma- 
tion in the Liver." 

The present condition of our knowledge on the glycogenic 
function is as follows : — 

It is univereally known that the liver in healthy animals, 
when examined within a few minutes after death, contains an 
appreciable amount of glucose ; that this glucose increases in 
quantity in the liver tissue after the circulation has ceased ; 
that it will even reappear in the liver, separated from the body, 
after having been entirely washed out by a continued watery 
injection of the hepatic vessels ; and that it is produced by a 
catalytic transformation of the amyloid substance, orglycogene, 
imder the influence of an animal ferment. All these facts, due 
to the remarkable discoveries of Bernard, have been abundantly 
confirmed by other experiraentere, and are established in a 
manner which leaves no room for question. 

It is doubted, however, at the present day, whether glucose 
really exists in the liver during life, and consequently whether 
there is any such thing as the glycogenic function, properly 
speaking. This doubt. was first raised in 1858 by Pavy,* who 
asserted that the glucose found in the liver after death was a 
substance exclusively of post-mortem production ; that the liv- 

* Proceedings of the Royal Societj of London, 1858. IX., p. 800. 
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ing orgau contained only the amyloid substance, or " liepatine," 
as he called it, which, however, was transformed into glucose 
after death with extraordinary rapidity ; but that the non-exis- 
tence of sugar, as a physiological ingredient, could be proved by 
injecting the liver immediately after death with a solution of 
potash, or by instantly placing the portion cut off in a freezing 
mixture of ice and salt, either of which processes would arrest 
the catalytic transformation of the glycogene. This conclusion 
was entirely unwarranted by the experiments which Pavy 
reported, since in no single instance was glucose altogether 
absent from the liver tissue in healthy animals treated as above, 
or from the blood of the right ventricle, removed by catheteri- 
zation during life. It was simply present in very minute quan- 
tity, as compared with that found in the organ after a short 
time had elapsed. 

The opinion of Pavy was controverted by Harley in I860,* 
who operated by killing the animals by section of the medulla 
oblongata, immediately placing a portion of the liver in the 
freezing mixture, and afterward slicing it directly into boiling 
acidulated water. lie reported four of these experiments, in all 
of which the liver tissue, so treated, gave distinct evidence of 
sugar. In one of them, the time which elapsed from the death 
of the animal to the immersion of the liver tissue in the freezing: 
mixture is given as "less than twenty seconds." 

Other observers, however, adopted Pavy's view. Meissner,f 
in 1862, and Ritter,:|: in 1865, repeated the experiments in a 
slightly modified form, by suddenly slicing out a portion of the 
liver from the living rabbit, cutting it into small pieces, and 
immediately dropping it into boiling water. They found that 
the extract, prepared in this way, gave no reaction when exam- 
ined by Trommer's test, — and conclude accordingly that the 
liver of the healthy animal, during life, contains no trace of 
glucose. * 

Schiif,§ in 1866, arrived at the same result in dogs, cats, 
rabbits, and guinea-pigs, by taking out a portion of .liver at 

* ProoeedingB of the Royal Society of London. X., p. 289. 

t Zeitschiift fOr rationelle Medicin. XIX, pp. 310, 811, 812. 

X Zeitschrift fUr lationelle Medicin. XXIV., p. 65. 

§ Joomal de TAnatomie et de la-Physiologie. 8me ann4e, No. 4, p. 854. 
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the instant of death, and cutting it up at once into boiling 
water. 

On the other hand, Eulenberg,* in 1868, on repeating Rit- 
tor's experiments, found in every case traces of sugar, provided 
the copper test were thoroughly applied; and he concludes 
that the extract of the liver, prepared by the boiling water pro- 
cess, will always show evidence of glucose, if the test be em- 
])loyed with due care. He thinks, however, that the sugar so 
obtained may have been produced in the few instants of time 
required for cutting up the organ into small pieces, — and he 
accordingly adopted the plan of grinding the liver substance in 
a mortar with alcohol and pounded glass. The extracts which 
he obtained in this way, in six cases, were entirely destitute of 
sugar, when examined by the copper test. 

Professor Flint, jr.,f in 1868, experimented upon dogs by 
cutting out a portion of the liver during life, slicing it into boil- 
ing water, and examining the extract by Trommer's and Feh- 
ling's tests. In two instances, where the time employed in the 
operation was respectively 28 seconds and 22 seconds, there was 
no marked or certain evidence of sugar. In one instance, where 
the time employed was only 10 seconds, the liver extract pre- 
sented no trace of sugar whatever. The blood of the hepatic 
veins, however, obtained by ligature of the vena cava inferior 
within a minute after the Urst operation, showed a well-marked 
reaction with the copper test. Professor Flint concludes that 
the glycogenic matter is really converted into 6ugar by the liver 
during life, but is carried away from the organ, as fast as it is 
formed, by the current of the circulating blood. 

Finally, Professor Lusk,:]: in 1870, operated upon five dogs, 
in order to determine the difference, if any, in the quantity of 
sugar contained in the blood of the right ventricle, removed by 
catheterization during life, and that of the jugular vein. He 
found in every instance, contrary to tlte results of Pavy, McDon- 
nell, Meissner, and Eitter, that the sugar contained in the hepa- 
tic blood preponderated very considerably over that in the gen- 
eral circulation, — and that the quantity of glucose in the blood 

* Jooinal far praktlache Chemie. CIII., p. 108. 
f New York Medical Journal. Jantuny, 1809. 
% New York Medical Journal. Julj, 1870. 
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of the right side of the heart was from two to four times greater 
tiian that found under tlie same circumstances in the jiigukrvein. 

Two years ago, I was desirous of ascertaining the exact time 
witliin which glucoee would fail to appear in tlie liver extract 
examined by the ordinary method. For this purpose I experi- 
mented upon dogs by cutting »ut a portion of tlie liver in the 
same manner as Professor Flint had done, slicing it into boiling 
water, and making an extract of the copulated Hver tissue by 
rnbbing it to a pnlp in a mortar, and treating different portions 
by lx)iling witli pnre water, boiling with an excess of salphate 
' of soda, and lixiviating with cold water througii finely powder- 
ed animal charcoal. Id one instance the liver substance, imme- 
diately on being removed from the body, was crushed between 
two slabs of ground glass, rubbed to a pasty moss with animal 
charcoal, and tlien lixiviated with cold water. The result was, 
that when the preliminary operations were completed in 17 
seconds and 22 seconds, the final extract of the liver tissne gave 
no redaction by the copper test, but at tlie end of 50 seconds 
it gave rather slowly a distinct tliongh not abundant indication 
of sugar. In one instance, different portions of the same liver 
were treated by boiling water, and afterward with animal char- 
coal, at the end of 17 seconds, and at the end of one, two, three, 
fonr, five, and seven minutes successively. In the first ingtanco 
(17 seconds), there was no indication of sugar by Tromraer's test ; 
in the second (one minnte), the sugar reaction was delicato 
but distinct. In the remaining five specimens the reaction, as 
appreciated by the eye, was constantly more and more marked. 
The appearance of the different test tubes, after the completion 
of tlie experiment, was very striking. In the first, representing 
the liver extract at the end of 17 seconds, the liquid remained 
}>erfectly blue and transparent; the remainder all showed a 
yellow or reddish color from the reduction of the copper, and 
varied only in the intensity of the hue and the quantity of 
deposit, which increased exactly in proportion to the time which 
liftd elapsed before the end of the operation. 

According to these resnlta, tlierefore, 50 seconds was the short- 
est time within which the liver tissue, removed from the living 
«nimal, eonid he found to give indication of tlie presence of 
sugar. 
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These experiments, however, were not fully satisfactory to 
me, for several reasons. In the first place, when a substance 
like glncose invariably appears in an animal tissue after death 
with such rapidity that the interval is to be counted by seconds, 
it naturally suggests the propriety of extreme caution in adopt- 
iug the conclusion that it was not there before, — at least in 
minute quantity. Especially as nearly all observers are agreed 
that slight disturbances of the circulation or respiration, the 
struggles of the animal immediately before the operation, or the 
compressing effect of ligatures, will cause the appearance of 
glucose in the liver tissue at the instant of its removal, the 
necessity of such caution becomes very evident. Schiff states * 
that in various animals, by simply compressing the abdomi- 
nal aorta for ten minutes, or tying the principal blood-vessels of 
one limb, he has produced a condition of diabetes ; and, on kill- 
ing the animal, has found sugar present in the liver, • though 
examined with all the requisite precautions. Even the use of 
ether is interdicted in experiments of this nature, owing to its 
liability to bring on a saccharine condition of the liver during 
life. According to the original observations of Bernard, the 
glucose produced in the liver was supposed to be constantly 
carried away by the blood of the hepatic veins, to be replaced 
by a fresh supply, of new formation ; so that a comparatively 
large amount of sugar might be supplied by the liver in twenty- 
four hours, and yet only a small quantity be present in the organ 
at any one time. We all know that, in point of fact, the amount of 
sugar in the liver tissue increases after stoppage of the circulation, 
just as urea accumulates in the blood after removal of the kid- 
neys, or carbonic acid in the lungs after the stoppage of respi- 
ration. The question is, whether this increase of sugar is sim- 
ply the accumulation of a substance already existing in small 
quantity, or a matter entirely of post-mortem production. 

It must be remembered, furthermore, that the chemical tests 
for glucose, as well as for other substances, have their limits in 
point of delicacy ; and it is possible that they may fail to detect 
its presence, in some instances, simply on account of its minute 
quantity. There was a time when it was impossible to detect 

* Journal de rAnatomie et de la Phyeiologie. Sine axm^e, No. 4, p. 365. 
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the presence of urea in healthy blood; and it was only after the 
requisite improvement in our chemical manipulations that this 
substance could be distinguished as a normal ingredient of the 
circulation. This consideration is of some importance in the 
present connection, because the quantity of liver tissue examin- 
ed in the above experiments is of itself necessarily small. I have 
found it difficult to cut •up in sufficiently thin pieces, and 
immerse in the boiling water within the requisite time, more 
than about 140 grains of the liver tissue. If a much larger 
quantity than this be used, it requires more time for complet- 
ing the operation, and gives rise to the presumption that the 
sugar afterward found may have been produced by fermentation 
during the interval which has elapsed. 

For these reasons I was anxious, in the first place, to deter- 
mine the exact limits of sensibility of the various tests for sugar, 
and the best manner of employing them ;* and secondly, to con- 
trive some plan by which a larger quantity of liver tissue might 
be used for experiment, without increasing the time consumed 
in the operation. 

The most convenient and generally useful of all the means 
for detecting sugar is that known as Trommer's test. The 
imperfection in this test, however, is that it is indefinite in regard 
to quantity. The only rule commonly recognized for its appli- 
cation is to add to the suspected liquid, first, a solution of sul- 
phate of copper, and then a solution of potassa, in sufficient 
quantity to give to the mixture a clear blue color and a distinct- 
ly alkaline reaction. On boiling, if glucose be present, the blue 
color changes to a light turbid yellow, or an opaque red tint, 
according to the purity of the liquids and the quantity of copper 
oxide precipitated. 

This is quite sufficient for ordinary purposes. But with 

liquids containing only a minute quantity of sugar in a rather 

dilute form, if we add but very little sulphate of copper, the 

change of color on boiling may not be sufficiently marked to be 

satisfactory ; and on the other hand, if we add a quantity of 

sulphate of copper large enough to make the mixture a decided 

blue, there is a similar difficulty from another cause. A definite 

quantity of sugar can only decompose a definite quantity of the 
3 



* 
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copper salt, and consequently the small amount of copper 
oxide precipitated may be masked by the blue color of that por- 
tion of the liquid remaining undecomposed. It is not easy, 
therefore, by this means, either to detect sugar in very small 
amount, or to estimate its absolute quantity in saccharine liquids. 

It is claimed by the author of this test * that it will give a 
visible precipitate on boiling, in a liqijid containing one part of 
grape sugar dissolved in 100,000 parts of water. I have not 
been able to succeed with it in liquids of so high a degree of 
dilution, though using every possible care. The most dilute 
solution in which I have found it yield an appreciable indication 
is a liquid containing one part of glucose to 10,000 parts of 
water ; and even with this, in order to succeed, we must operate 
with at least 25 cubic centimetres of the solution — that is, a * 

volume containing ^ of a grain of sugar. 

It is easier to detect the presence of sugar in small amount 
when it is examined in a more concentrated form. According 
to my experience, the smallest absolute quantity of glucose per- 
ceptible by Trommer's test is one cubic centimetre of a watery 
solution made in the proportion of one part to 2,000, and con- 
taining accordingly a little over ^hf ^^ * grain of glucose. 

Almen's bismuth solution f is far less delicate than the cop- 
per test. When freshly prepared the liquid is perfectly clear 
and colorless. On boiling with a saccharine solution, if glucose 
be present in decided quantity, it turns to a brownish hue, which 
on cooling rapidly changes to a nearly pure opaque black, very 
strongly marked when viewed against a white ground. With 
one cubic centimetre of a solution containing ^ of a grain of 
glucose, the blackish color of the mixture after cooling is still 



* Beiicht der Konigl. Preuss. Akademie der WisBensohaften zu Berlin. 1841, 
p. 222. 

f This solution is made as f oUows : — 

Tartrate of soda and potassa, 160 grains, i&dissolved in 4,000 grains of a soln- 
tion of hydrate of potassa, having the specific gravity 1.88. To this miztore, 
when warmed, but not boiling, subnitrate of bismuth is added so long as it 
continues to be dissolved. After cooling, the clear liquor is decanted. The 
solution must not be made with the chemically pure potassa, which hsB been 
prepared with the aid of aLoohol, but with the ordinary hydrate of potassa, in 
sticks. 
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distinctly perceptible, though if is not opaque; but with -^oi^, 
grain no characteristic reaction takes place. 

The hope has sometimes been entertained that the rotation of 
the polarized ray by saccharine sohitions would afford a more 
delicate test of the presence of sugar than that given by any 
chemical reaction. This hope, however, has not been realized. 
In order to produce a decided rotation, the polarized ray must 
pass through the saccharine solution for a considerable distance, 
usually about eight inches ; and this requires a correspondingly 
large volume of the liquid under examination. 

In Mitscherlich's apparatus, which was intended for medical 
purposes and is of comparatively simple construction, the tube 
is 20 centimetres in length, and requires, for application of the 
test, 28 cubic centimetres of the saccharine liquid. With a 
solution of cane sugar, made in the proportion of 30 parts to 
100, the rotation is 36 degrees. With a solution of cane sugar, 
one part to 100, it is only from 1 to 2^ degrees. With a solution 
of glucose (the rotatory power of which is less than that of cane 
sugar), if made in the proportion of one per cent., the rotation 
is from zero to 2 degrees. That is to say, with 28 cubic centi- 
metres of such a solution, containing 4^ grains of sugar, the 
glucose is practically inappreciable. 

Soleil's saccharimeter is a much more elaborate and delicately 
constructed instrument. The tube is eight inches in length, 
and contains 13.75 cubic centimetres of liquid. The standard 
solution for this apparatus is a liquid containing 26.05 grammes 
of pure cane sugar dissolved in 100 cubic centimetres of water, 
— that is, with the sugar in the proportion of 23.68 parts per 
hundred. With this solution, the scale of the instrument should 
mark 100 degrees. In order to bring the index to this point, 
therefore, we must use 13.75 cubic centimetres of the standard 
solution, containing 55 grains of cane sugar. 

Soleil's saccharimeter was intended for the use of sugar manu- 
facturers, and is employed fur testing the quantity of good sugar 
in a tolerably dense solution, — such as will mark somewhere 
about 30 degrees on the scale of the instrument. In France it 
is used, as I am informed by Professor Chandler, to test the 
quality of a raw sugar, by ascertaining its proportion of good 
sugar available for refining purposes, and in this way to fix its 
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price for the manufacturer. In this country, at least in some 
establishments, it is no longer used for that purpose, since the 
skilled purchaser finds that his inspection of the raw sugar by 
sight and touch is equally reliable. It is employed mostly for 
examination of the liquor drained from a crystallizing mass, in 
order to see how much uncrystallized sugar is still contained in 
it, and thus to avoid an undue loss in the manufacture. 

Notwithstanding the improved construction of this instru- 
ment, with saccharine solutions of any grade of strength there 
is a range of one degree of the scale, in which there is no per- 
ceptible diflFerence of color in the polarizing plates. Beside this, 
on each side of the above range there is a margin of at least one 
degree, in which the change of color is exceedingly faint, and 
requires the closest care and attention to be distinguished. 

According to my experience, the weakest solution of cane 
sugar which can be distinguished by the polarizing test with 
any degree of certainty, is that of one part per thousand, and 
the necessary volume of such a solution contains -J^ of a grain of 
sugar. 

On the other hand, a solution of glucose, made much weaker 
than one per cent., cannot be recognized with certainty ; and 
a solution of one part per thousand gives no reliable indication 
whatever of the presence of glucose. 

It is evident, therefore, that the polarizing apparatus cannot 
be relied upon for the detection of glucose in physiological 
investigations. 

By far the most sensitive test for glucose yet discovered is that 
by Fehling's solution, which is a double tartrate of potash and 
copper, dissolved in an alkaline liquid, and containing in a 
given volume a definite quantity of the copper salt.* The ex- 
treme sensibility of this solution maybe well shown by using it 

* Fehling's solution is made as follows : — 

Pure crystallized sulphate of copper, 600 grains, is dissolved in about 4^ fluid 
ounces of water. 

Then, neutral tartrate of potassa, 2,000 grains, dissolved in a little water, is 
mixed with a solution of caustic soda (of the specific gravity 1.12), 8,750 grains. 

To this alkaline liquid the copper solution is gradually added, the mixture 
taking a clear, deep blue color. 

The whole is finally diluted with water to the volume of 9347^a cubic centi- 
metres, or f . J 81, f. 3 5. 
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in a dilute form. If mingled with 40 times its volume of water 
and using four cubic centimetres of the mixture, by adding a few 
drops of a saccharine solution containing y^ of a grain of glu- 
cose, and bringing the whole to ebullition, the reaction which 
follows is brilliant when viewed against a black ground, and 
quite perceptible both against white and by transmitted light. 
If a mixture be made of Fehling's solution one part, and water 
1,000 parts, by adding nf^ of a grain of glucose, there is still a 
distinct and perfectly characteristic reaction also visible in all 
lights, though seen to best advantage against a black ground. 

Tlie most eifectual way of using this test, for very small quan- 
tities of glucose, is to make the following mixture : — 

Fehling's solution 1 part. 

Water 2 parts. 

Of this mixture, five cubic centimetres are placed in a narrow 
test tube, rather less thap half an inch in diameter and about 
3^ inches long. The tube should be placed in an oblique posi- 
tion, one inch in front of a background of black glass. It is 
fixed in this position by means of a cork collar, which embraces 
it at its upper extremity, and which is held by a metallic ring 
and screw, attached to a wooden framework behind. 

The dilute copper solution is then raised to the boiling-point 
by the flame of a spirit lamp, care being taken not to apply 
the flame to the sides of the test tube above the level of the 
liquid. When the copper solution has thus been brought tho- 
roughly to ebullition, the boiling is allowed to subside ; and the 
saccharine liquid is then immediately added, drop by drop, 
from another test tube, in which it has already been kept hot for 
the purpose. 

In this way the hot saccharine liquid, flowing down the 
inclined sides of the test tube, mingles gently with the surface 
layer of the copper solution ; and when reaction takes place, it 
is indicated by a thin yellow or orange-colored ring at the sur- 
face of the mixture, which contrasts distinctly with the clear 
blue color of the remainder. Boiling must not be continued 
after the addition of the saccharine liquid ; — for in that case the 
minute quantity of copper precipitate, which is perfectly dis- 
tinct so long as it remains at rest, is broken up and diffused by 
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the mechjtnical agitation, and becomes quite imperceptible in 
the excess of the blue liquid. 

The principal condition necessary for success, when testing 
by this method for sugar in minute quantity, is to have both 
liquids, at the moment of their admixture, as nearly as possible 
at the boiling-point without being distui*bed by actual ebulli- 
tion. The apparatus should be illuminated by clear white day- 
light, coming from a lateral direction. The black background 
is the best for showing a very delicate reaction ; and in this 
way we can sometimes see distinctly a copper precipitate which 
would be distinguished with difficulty against a white ground, 
and quite imperceptible by ordinary transmitted light. 

In every case there should be two test tubes, containing equal 
quantities of the copper solution, placed side by side in a simi- 
lar position. Both the fluids are to be treated in the same man- 
ner, excepting that the saccharine solution is added only to one 
of them, the other being used simply for comparison, in order 
to secure accuracy in the results. By this means we avoid the 
danger of mistake from spontaneous decomposition of the test 
liquid.* 

If Fehling's test be used in the manner now described, with 
a solution of glucose made in the proportion of one part per 
10,000, three drops of the saccharine liquid, added to the hot 
mixture, will cause the appearance of a faint yellowish ring on 
the surface of the copper solution ; but it^is very delicate, and re- 
quires for its production every possible care in the manipulations. 

With a solution of glucose made in the proportion of one 
grain to 100 cubic centimetres, one drop,t containing yuVir ^^ 

* Fehling^s solution is apt to become chaiiged in oourse of time, if freely 
exposed to the atmosphere, by a conversion of a portion of its tartaric into car- 
bonic acid ; after which it wiU partiallj precipitate on boiling, though no sugar 
be present. To guard against this, it is best to keep the solution in a number 
of smaU, weU-stoppered bottles, each one of which, except that in actual use, ia 
quite fuU of the liquid, and is thus protected from the action of the atmosphere. 
As soon as the solution in use shows signs of alteration, it is thrown awaj and 
a fresh bottle substituted. I have found Fehling's solution, when exposed to 
the air in warm weather, g^ve indioations of spontaneous decomposition at the 
end of a week ; whUe portions of the same liquid, carefully kept in closed 
and full bottles, remained entirely unchanged for over three months. 

f The drops used in these experiments were very nearly equal to one'teath 
ot a cubic centimetre eiVQh< 
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a grain of glucose, produces, in a few seconds, a slight but dis- 
tinct reaction. If the same saccharine liquid be diluted with 
an equal volume of water, one drop, containing ygVir ^^ * grain 
of glucose, also produces a reaction ; but the reaction in this 
case is rather slow in making its appearance, and is on the 
extreme limit of certainty. On the other hand, ihjW ^^ * grain 
of glucose, added in a similar way, causes no recognizable reac- 
tion. 

That is to say, ^uW ^^ * grain of glucose, if coricentrated in 
a single drop^ may be detected by Fehling's solution, used in 
this manner. At the same time, a smaller quantity than yoVit 
of a grain is hardly available for practical purposes. 

It would, however, be very inconvenient to concentrate the 
fluid extract of an animal tissue to so small a volume as one 
drop. The better way, on the whole, when we wish simply to 
determine the presence or absence of glucose in such cases, is to 
use about one cubic centimetre of the fluid extract and to add 
to it one drop of the pure Fehling's solution. This method is 
sufliciently delicate for all requisite examinations. 

If one cubic centimetre of water, containing y^ of a grain 
of glucose, be placed in a narrow test tube and one dropot Feh- 
ling's solution added, the reaction on boiling is prompt and 
very strong, easily visible in all lights and from a considerable 
distance. 

With a similar quantity of water containing y^jVy ^^ * grain 
of glucose, and treated as above, the reaction is a little tardy in 
its appearance, but is perfectly distinct in character, most mark- 
ed when viewed against a black ground. With weaker solu- 
tions the reaction is less distinct, and soon becomes entirely 
imperceptible. 

This accordingly is about the limit of the practical operation 
of Fehling's test. In delicate examinations the degree of con- 
centration is always of some importance, since the same quan- 
tity of glucose, dissolved in double the quantity of water, will 
often fail to give a reaction, though easily detected in the more 
concentrated form. 

For the purpose of reducing the liver tissue to a state of 
fine comminution in the shortest possible time, I employed a 
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machine of Bimple conatruetion, but very effective in its opera- 
tion, known ae the "crimping machine." It consists of two 
fluted brass cylinders, placed horizontally side by side, and made 
to revolve rapidly in opposite directions by means of a crank 
handle. Each cylinder is six and a half inches in length and 
one and a half inch in diameter. 



During the revolution of the cylinders, their nearly parallel 
projections and depressions lock into each other like those of 
two cog-wheels ; their contiguous surfaces, at the point of 
greatest proximity, being separated by a distance of not more 
than one-sixteenth of an inch. 




itine muhliio la proffllc ; ttir«e-^|iur- 



Wlien a portion of the liver substance is passed between the 
ruUere of this machine, it is cnished at once into a state of far 
finer comminution than could he effected by any cutting process 
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with knife or scissors. The gr. 
dition of a loose granular debris 
ed and lacerated that tlie eon 
will instantly affect its entire 
mass. By this means from 
1,500 to 2,000 grains of Ihe 
liver tissue may easily be sep- 
arated from tlie body of the 
living animal, thoroughly 
coinminnted, and immersed 
in alcohol or boiling water, 
within the apace of ten 
seconds. 

The mode of operating 
which I adopted is as fol- 
lows: The animal is gently 
bnt firmly held upon a table 
by three assistants, care being 
taken to prevent any strug- 
gling or any undue disturb- 
ance of the circulation or res- 
piration. The animal being 
secured in this position, and 
quiescent, the abdomen is 
widely opened by a single 
stroke of a very sharp knife, 
the liver seized and drawn 
downward, a portion of it 
instantly cut off and passed 
between the rollers of the 
comminuting machine into a 
vessel containing ten fluid 
ounces of strong alcohol 
(specific gravity), .820, A 
fourth assistant meanwhile 
marks the time consumed in 
the operation by means of a 
stop watch, the second hand 
of which is liberated at the inst 
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and again stopped when it is comminuted and immersed in 
the vessel of alcohol. 

After remaining for ten minutes in the alcohol, the liver 
tissue is pounded and ground to a pulp in a porcelain mortar, 
the pulp thoroughly mixed with the same alcohol, and the 
mixture then slowly percolated in a displacement apparatus. 
The moist liver tissue remaining in the apparatus is pressed in 
a linen bag, and the expressed liquid filtered and added to that 
which has already passed through by percolation.* 

The alcoholic solution is then mixed with an equal volume 
of water, the turbid mixture clarified in a displacement ap- 
paratus with two ounces of coarsely powdered animal charcoal, 
and evaporated to dryness over the water-bath.f The dry 
residue is finally dissolved in 60 cubic centimetres of water, 
again decolorized with one ounce of finely powdered animal 
charcoal, and filtered. The perfectly clear and colorless watery 
solution is now examined for sugar, by placing one cubic cen- 
timetre of the liquid in a narrow test tube, against a black 
ground, adding one drop of Fehling's solution, and raising the 
mixture to the boiling-point. 

In order to determine the proportion of sugar present in the 
liver tissue, one cubic centimetre of Fehling's solution, diluted 
with water to five times its volume,- is placed in a large-sized 
test tube against a white ground, and raised to the boiling-point. 
While the ebullition continues, a measured quantity of the liver 
extract is slowly added, drop by drop, until all the copper ox- 

• 

* In Bome of the first experiments, more alcohol was added in the perco- 
lating apparatus, until twenty ounces in all had passed through ; but this was 
subsequently found to be unnecessary, since ten ounces will extract all the 
glucose contained in the quantity of liver tissue usually employed, or, at least, 
sufficient to g^ve a well-marked sugar reaction. The addition of a larger quan- 
tity of alcohol is even detrimental in one respect, as it dissolves out more fatty 
matter, and thus renders the subsequent daxification of the liquid more diffi* 
cult. 

f A more direct method would be to evaporate the alcoholic solution to 
diyness, and immediately dissolve the residue in water. But if treated in this 
way the final watezy solution is very turbid, and its clarification with animal 
charcoal is a process of extreme difficulty. The operation is greatly facilitated 
by proceeding as indicated above. The best way is to mix the alcoholic 
solution directly with the animal charcoal, and afterward to add the water. 
With caxefol management, the liquid will then pass through perfectly dear. 
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ide present has been precipitated, and the remaining liquid, 
when filtered, has no longer any blue color. The composition 
of Fehling's solution is such that, to accomplish this result with 
one cubic centimetre of the test liquid, it requires exactly .077 
of a grain of glucose ; which quantity was accordingly present 
in the portion of liver extract employed. From this is calcu- 
lated the amount of glucose in the whole fifty cubic centimetres 
of liver extract, representing a certain quantity of liver tissue ; 
and thence the proportion of sugar, per thousand parts, in the 
liver tissue itself. The quantity of Uver substance, used in 
each experiment, was ascertained by comparing the volume of 
the comminuted liver tissue and alcohol with that of another, 
previously weighed, portion of liver, treated in the same way 
and mixed with the same quantity of alcohol. 

A second method is to employ boiling water, instead of 
alcohol, for the purpose of preventing post-mortem fermenta- 
tion. The portion of liver cut out, in the manner already de- 
scribed, is passed through the comminuting machine directly 
into a vessel containing thirty fluid ounces of water in active 
ebullition. With this quantity of water, the temperature of 
the mixture, on immersing the bruised liver, does not fall at 
any time below 210° Fahrenheit, and actual ebullition recom- 
mences immediately. The boiling is continued for five minutes, 
after which the liver tissue is ground in a mortar to a fine pulp, 
and again mixed with the same water. The mixture is next 
boiled down to about two fluid ounces, mixed with five times 
its volume of alcohol and filtered ; after which the alcoholic 
solution is treated as in the former process. 

In each case it is essential that the final watery solution be 
absolutely clear and colorless. Otherwise^ in testing for small 
quantities of glucose, it is sometimes diflScult to be certain 
whether a genuine reduction have taken place or not; and 
especially in using the voluoietric method for quantitative 
determination, the extraneous matters present interfere with the 
test, and prevent our fixing the precise point at which all the 
copper of the test liquid has been reduced. 

I have now experimented in this manner upon twenty dogs. 
In four of the cases, the method employed was that by boiling 
water ; in the remaining sixteen cases, that by alcohol. The 
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animals were examined four, eight, twelve, and twenty-fonr 
hours after feeding ; the food consisting always of the fresh or 
cooked meat of the bullock's heart. The longest time which 
elapsed, from the separation of the liver to its immersion in the 
alcohol or boiling water, was 13 seconds ; the shortest time was 
3 seconds. The average time \vas 6J seconds. In every in- 
stance the final watery solution gave a decided and perfectly 
unmistakable sugar reaction, amply sufficient, in all cases in 
which it was attempted, to allow the quantitative determination 
of the glucose by the volumetric method. The proportion of 
glucose in 1,000 parts of the liver tissue was thus ascertained in 
one-half the cases. In the remainder its presence only was 
determined, without regard to actual quantity. 

The following is a list of the experiments, with their results: 



Experiment 


Time after Feeding. 


Time oonsnmed in 
taking out Liver. 


Froceuof 
Treatment 


Proportion of 

Qlucose in 1,000 

porta of Liver. 


No. 1. 


4 hours. 


13 seoonds. 


Alcohol. 


Glucose. 


No. 2. 


4hoiiia 


7 seconds. 




(( 


No. 3. 


4 honiB. 


10 seconds. 




(( 


No. 4. 


4 hours. 


4 seoonds. 




(( 


No. 5. 


ShouiB. 


7 seconds. 




(( 


No. 6. 


8 hours. 


6 seconds. 




(( 


No. 7. 


4 hours. 


6 seconds. 


Boilinff water. 


(( 


No. 8. 


12 hours. 


6 seconds. 


(( tt 


(i 


No. 9. 


12 hours. 


8 seconda 


(( <( 


i( 


No. 10. 


12 houzB. 


5 seconds. 


(( (( 


(( 


No. 11. 


4 hours. 


9 seconds. 


Alcohol. 


2.093 


No, 12. 


4 hours. 


5 seconds. 




0.804 


No. 13. 


8 hours. 


7 seconds. 


(i ' 


1.750 


No. 14. 


8 hours. 


8 seconds. 




1.510 


No. 15. 


12 hours. 


5 seconds. 




1.810 


No. 16. 


12 hours. 


5 seconds. 




4.173 


No. 17. 


12 hours. 


7 seconds. 




1.830 


No. 18. 


12 hours. 


3 seconds. 




4.375 


No. 19. 


24 hours. 


5 seconds. 




3.850 


No. 20. 


24 hours. 


4 seconds. 




2.675 



In no single instance, in these experiments, was Fehling's test 
employed for the detection of sugar, without a similar quantity 
of the test liquid being boiled at the same time, to make sure 
that it was not liable to spontaneous precipitation. The volu- 
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metric metliod was applied with every care, the liver extract 
being added very slowly, and the fluid, after precipitation, being 
nearly alwaj-s filtered twice, in order to determine the exact 
point at which its decolorization was complete. 

There is no doubt that the quantity of glucose in the liver 
increases immediately after death ; although, according to my 
experiments, this increase is not always so rapid as might be 
inferred from the general statements of some writers. In the 
following cases, its quantity, per thousand parts, was deter- 
mined at various periods after deatli : — 



Proportion of Glucose in the Liver. 

At the end of Per IfiOO parts. 

5 seconds 1.810 

Exp. Ko. 15 -{15 minutes 6.792 

Ihour 10.260 



Exp. No. 19. ... i 5 seconds 3.850 

^ \ 6 hours 11.458 



r 4 seconds 2.675 

Exp. No. 20. ... J 1 hour 11.888 

^ 4 hours 13.361 

12 hours 15.351 



It might perhaps be doubted whether the glucose thus exist- 
ing in the liver at the moment of death may not be due to the 
arterial blood with which the organ is supplied, rather than an 
ingredient belonging to the hepatic tissue. This, however, is 
not the case. The question may be settled by examining, at 
the same time with the liver or immediately afterwards, some 
other abdominal organ equally well supplied with arterial blood. 
The spleen was selected for this purpose ; and in three cases 
was taken out within ten minutes after the excision of the liver, 
and treated in precisely the same manner by the alcohol process, 
with the following result :— 
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Proportion of Glucose per IfiQO parts. 

At the end of In the 

Exp. No. U,...\ 3 seconds Liver 1.510 

( 10 minutes Spleen 



Exp.Nol9....LJ««?«»f« J^T^-- I 

^ 1 10 namutes Spleen ... .0 

Exp. No. 20. ... i^ sepo^^s Liver 2 

( 10 minutes opleen . . . . 



3.850 



2.675 



In the last-mentioned experiments, the watery extract of the 
spleen, treated in the same way with that of the liver, gave no 
reduction whatever on boiling with Fehling's solution ; but in 
each case, after being concentrated over the water-bath to one- 
tenth of its volume, it yielded an uncertain sugar reaction, 
entirely too small for quantitative determination. 

From these results I think we may legitimately draw the 
following conclusions : — 

I. Suffar exists in the liver at the earliest period at which it 
is possible to examine the organ after its separation from the 
body of the living animal. 

m 

II. The average quantity of sugar existing in the liver at this 
time is at least two and a half parts per thousand. 

III. The liver sugar thus found does not belong to the arterial 
blood with which the organ is supplied, but is a normal ingre- 
dient of the hepatic tissue. 

I am greatly indebted, for valuable aid in the courae of the 
foregoing investigations, to Professor Chandler, of Columbia 
College, and to my assistants, Dr. George B. Fowler, Dr. John 
G. Curtis, Mr. Frederick W. Chapin, and Mr. George Hart. 

Dr. Detmold inquired if Dr. Dalton could account for the 
absence of sugar by other experimenters ? The tendency of the 
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paper is that others have not made the experiments in the same 
manner. 

Dr. Dalton, in reply, said that in his first experiments he, and 
probably others, had arrived at the same conclnsion, that there 
was no sugar present. He supposed that at first it was owing to 
the small quantity of tissue used. He then attributed his suc- 
cess to the large quantity of tissue used, but now finds it when 
only a small quantity is used. Very thorough comminution 
of the tissue and throwing it immediately into alcohol and then 
percolating it are essential steps in the operation. The strong 
alcohol coagulates the other substances, but allows the sugar to 
remain in solution. A liberal use of animal charcoal in filter- 
ing the solution is necessary. 

A watery solution is apt to be turbid and not easily filtered 
through the charcoal, especially when the quantity is small, as 
a quantity of the sugar is likely to adhere to the charcoal. 

Any one can detect sugar in a very short time if this process 
is carefully followed. 

The President inquired if there was any apparent reason for 
the variation in quantity. 

Dr. Dal ton said he attributed the variation to individual 
peculiarities, as some individuals eat more than others. 

The liver cannot be examined without finding sugar. After 
all the sugar is washed out, it will reform, and that process will 
go on until all glycogenic matter is exhausted or till putrefac- 
tion commences. 

The President said the formation of sugar in the liver is a 
result of disassimilation, and ought to be going on all the time. 

Dr. QotrvEBNEUB M. Smtih, being called upon by the Presi- 
dent, remarked as follows on the uses and derangements of the 
glycogenic functions of the liver : — 

I have listened with great interest, Mr. President, to the 
elaborate paper on " Sugar Formation in the Liver," which has 
been read to the Academy this evening by Dr. Dal ton. Being 
engaged more especially in the study of the practical branches 
of medicine, I scarcely feel like acceding to the invitation to take 
part in the discussion of a question so purely physiological as 
the one which has just been presented. 
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As, however, it has so happened that ray attention lias been 
somewhat directed to the subject of glycogenosis and production 
of the various proximate principles in the vegetable kingdom, 
and have laid some inferences upon these points before this 
body in a paper on vegetable assimilation, about two years and 
a half ago, and as I have also recently called your attention to the 
generation of sugar in the animal economy during lactation and 
in persons suffering with diabetes, I will perhaps venture to add 
a few words on this occasion, in the hope of turning the debate 
in a practical direction, but without diverging from the subject 
legitimately under consideration. 

It seems to be proved, by the experiments of Bernard, Flint, 
Lusk, and Dalton, that the liver possesses the property of gene- 
rating saccharine material. This animal sugar can be traced 
from its source to the right side of the heart and to the Inngs, 
but in these emunctories it for the most part disappears ; in the 
blood of the general circulation it can scarcely be detected. 

A question which i^ at the same time physiological and rele- 
vant to the one under discussion, is the use of this sugar which 
is found at all abundantly, at least, in such a comparatively 
small portion of the vascular system ? This point has not been 
alluded to this evening, nor do I know whether or not physio- 
logists have come to any definite conclusions concerning it. 
Until we are furnished with more light on this subject, we are 
incompetent to elucidate various morbid conditions which 
appear to me possibly to have a more or less dependence upon 
varying supplies of hepatic sugar. 

Is the sugar a mere product of disassimilation, as some have 
argued, in this respect like urea, but unlike it in the fact that 
sugar is not an excretory material, and can be usefully appropri- 
ated in the economy ? Sugar is certainly very different in cha- 
racter from the ordinary products of disassimilation, such as we 
generally regard them, as for example creatine, creatinine, etc. 
Sugar is taken as ioo^per se^ as are also other principles readily 
convertible into it. Beneficial results doubtless follow such 
ingestion, for there seems an instinctive craving for the mate- 
rials of the kind just mentioned. 

In vegetables we observe various metamorphoses of organic 
matter, it being the final resultants which are utilized in assi- 
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milation. In the animal kingdom the BUgar may in part be 
directly appropriated. Another part may be regarded as a 
principle which is an intermediate one, in some similar chemi- 
cal series of transformations as occurs in plants, the ultimate 
products playing important and conclusive rdlea in the econo- 
my. Sugar, being a familiar substance and comparatively 
easily detected, has been isolated and made an object of special 
interest as formed by the liver. It seems to be most probable 
that sugar is a product rather of the chemical metamorphoses of 
materials preparatory to assimilation, than a result of organic 
detrition. 

Now, in whatever light we regard hepatic sngar, whether as 
a result of disassimilation — which is a view, as has been stated, 
that some have advocated — or as a distinctive product so to speak, 
we have yet to trace its special influence upon the animal eco- 
nomy. 

Nor is this amount of animal sugar so insignificant as to be 
unworthy of notice. It is constantly being generated irrespec- 
tive of the chemical nature of the aliment, though its formation 
seems more liberal if the pabulum has been amylaceous and 
saccharine in character. According to the careful experiments 
of Dr. W. T. Lusk, the blood of the right side of the heart, in 
carnivorous animals, contains from a quarter to half a grain 
of glucose per fluid ounce under normal circumstances. Though 
such a large proportion of sugar does not occur in the blood of 
the general circulation, nevertheless, as the supply of hepatic 
sugar is so constant, we can infer that the amount formed dur- 
ing the course of twenty-four hours amounts to no inconsideiv 
able quantity. 

Fibrin, according to Lehmann, is present in the blood in the 
proportion of only 4.05 in 1,000, but this modicum sufiices to 
subserve most important uses in the animal Qconomy. A small 
percentage may consequently, under certain conditions, yield 
an unexpectedly large aggregate. The amount of urea detected 
on analyzing the blood seems almost infinitesimal ; but when 
tliis product of disassimilation is gathered by emunctories and 
excreted, its measure is by no means trivial, varying, accord- 
ing to Parkes, from 286 to 688 grains ^er diem. 

As, therefore, sugar is so constantly formed in the liver and 
4 
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in appreciable amounts, it mnst have a purpose in the economy 
of sufficient moment to deserve our special investigation ; but 
the thoughts now hurriedly offered on the subject must merely 
serve as texts for a more extended and future consideration. 

Derangements of the glycogenic function of the liver have 
been almost entirely overlooked as causes of disease, with the 
exception of the attention directed to the subject in reference 
to diabetes. In the vapipus forms 5f ^notional and organic 
disorders of the liver/iij'brbid conditi6«^Sl>^ve been attributed 
to abnormal qualitit».pf the biliary secretibh, while they may 
have been at least ii-partdtte to i^ defective jsupply of saccha- 
rine material. If tlie liyer di»ii3^g4ieAlth isi/onstantly generat- 
ing sugar, such productibo.iB fojc spme bem^^ent purpose. This 
function is as liable to iiiteprujJtion iUMtfe the other vital opera- ^ 

tions, and interruptions of physiological processes induce mor- 
bid 8equ€l(B. 

A diminished formation of sugar in the animal economy 
must be characterized by as remarkable abnormal phenomena 
as those which mark a too bountiful generation of saccharine 
material. In diabetes we preclude, at times, the use of sugar 
and of proximate principles liable to conversion into that body, 
for the reason that the system seems already surcharged with it. 
There is doubtless an opposite condition to this in which the 
animal organism suffers from an insufficient supply of sugar, 
and such condition, so far as I am aware, has not attracted any 
very special notice. Patients suffering under a natural depri- 
vation, of the kind indicated, can to a certain extent be relieved 
by artificial means in the same manner as we can supply defi- 
ciencies of iron, of phosphorus, etc. 

It is reasonable to suppose that hepatic glycogenesis may, 
under peculiar circumstances, be either arrested or so modified 
that the supply of sugar in the economy may be greater or less 
than in health. The symptoms indicating such conditions must 
vary in degree according to the intensity either of the inter- 
ruption or augmentation of the function. ■ 

Now, in order that we can more thoroughly appreciate the ^ 

pathological states just alluded to, we must better comprehend 
the physiological uses of the glycogenic function of the liver. 

It may not be inappropriate, in this connection, to review for 
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a moment the uses of engar in the vegetable kingdom. It is 
not proposed at this time to speak of the method of generating 
sugar and other proximate principles in full growing plants, for 
this topic I have presented on a former x)ccasiou and illustrated 
with chemical diagrams.* The subject can be most readily 
studied in examining the growth of embryotic plants. 

The seeds of plants ordinarily contain a large amount of 
starch, which material ia chiefly stored either in the cotyledons 
or in the surrounding tissues. In some seeds the fixed oils are 
found abundantly as a substitute for starch, and subserve a simi- 
lar purpose; but on this point it is unnecessary to enlarge. 
When these seeds containing starch are placed under circum- 
stances favoring germination, tlie starch is converted into dex- 
trine and thence into sugar. The latter being soluble is easily 
absorbed by the cotyledons, radicles, and plumules of the 
embryo. 

The sugar thus appropriated is disposed of by the plantlet in 
two ways. One part is converted into acetic acid, which in 
turn is transformed by oxidation into carbonic acid and water. 
An evolution of heat attends these processes of vital chemistry, 
and the young plant is thus early enabled to maintain a suitable 
degree of temperature. Another part of the sugar is converted 
into permanent tissue, either into cellulose, C„H„0„, which is 
isomeric with sugar, or into some other structure composed of 
the ultimate inorganic elements just enumerated. 

This brief exposition must sufiice to show the chief uses of 
sugar in the vegetable economy, and if the botanists have been 
correct in their interpretation of the phenomena characterizing 
assimilation and the production of heat in plants, we are perhaps 
partially furnished with a guide to the study of the uses of sugar 
in the animal kingdom. It is scarcely necessary to add that 
while it is possible to follow certain parallels of similarity be- 
tween the organic kingdoms of Nature, we should bear in mind 
that in some essential functions they are as diverse as they are 
congeneric in others. 

A few words now in regard to the physiological uses of the 
glycogenic function of the liver, in the hope of throwing light 

^i^^-^^— ■! ■ »■■■ BmBm ^■■■. ■ m^m^^^ ■ ■ ■ I ■ — ■ ■ I I I ■ »■ ■■■■■■»■ W ■ ■ ■ ■ ■■■■■, — ^^— 

* BnUetin of the N. Y. Aoad. of Med. YoL IH. 
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upon some pathological and other conditions which may be 
attributable to variations in the function. 

In the paper on Diabetes, which I read before this Academy 
in February last,* a divergence was made from the subject for 
a moment in order to suggest a new office for the liver during 
lactation. A brief repetition of the general view then expressed 
may not be inappropriate to this occasion as illustrating one 
phase of the topic under consideration. 

After citing some instances of the increased production of 
hepatic sugar induced by certain reflex influences, the following 
theory was advanced. It is well known tliat sugar occurs in 
milk in the largest proportion of any of the organic lacteal prox- 
imate principles. It was suggested that this sugar was not 
formed de novo by the breasts, as has been contended by physi- 
ologists, but was elaborated by the liver and simply separated 
from the blood and appropriated by the mammce as lactose, 
possibly after having undergone a slight transition. The glu- 
cfiemia under such circumstances, however, must be greater 
than ordinarily occurs. Such increased glucsemia was thus 
accounted for. The mamrnary irritation accompanying the 
latter part of utero-gestation and occurring during lactation (and 
even uterine irritation occasionally) could initiate a peculiar 
impression which was conveyed to the brain and thence reflected 
to the liver, inducing an augmented generjation of sugar. In 
other words, there was a nervous connection which was at least 
sympathetic. In proof that uterine irritation could occasionally 
induce such condition, I have cited two cases, both patients dying 
from diabetes. Mammary irritation during lactation doubtless 
normally excites augmented hepatic glycogenesis, and this in- 
creased influx of sugar into the circulation, which under morbid 
circumstances would be chiefly eliminated from the blood by the 
kidneys, as in diabetes, is in this instance mainly appropriated 
by the breasts and made. subservient to the nourishment of the 
nu]*sing child. 

Simon, several years ago, noted that milk was richer in sugar 
early during lactation than at later periods. This phenomenon 
can now, perhaps, thus be explained. The breasts when about 

* TranBactioiiB of the IT. T. A^ead. ol Medicixie. Vol. III. 
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to assume activity, and during the first few months of lactation, 
are in a condition better calculated to excite the peculiar ere- 
thism referred to than at a later time when the secretion is fully 
established, and when the breasts partake more of the character 
of those glands the functions of which are permanent. 

Without here repeating other details, in order to test the truth 
of my assumption, an analysis was made for me of the blood 
and of the urine of a healthy nursing woman ; the former was 
found to contain sugar, the latter none of this ingredient. 
While the theory appeared to me to be both plausible and 
probably true, this single analysis, though corroborative (others 
would have been made but for the difficulty of procuring spe- 
cimens), was not sufficient to assure me that the theory was 
founded in fact, though other circumstances which were given 
fteemed additionally conclusive. A few days after reading my 
paper I met with a statement, which I here sul>scquently oflfered, 
which appeared to substantiate the view before expressed. M. 
Blot had frequently noted a concurrence of a transient glyco- 
suria and lactation, but so far as I am aware had not accounted 
for any such coincidence further than there appeared to be a 
connection between the phenomena. If M. Blot has been 
accurate in his observations, not only is an additional fact added 
to strengthen my theory, but also an easy explanation of the 
relationship between the melituria and lactation which he has 
noted. Nature provides such a liberal amount of hepatic sugar 
during lactation that more is generated than is required by 
the breasts for its lactose, and a part is consequently eliminated 
by the kidneys, as in morbid conditions. 

While it is unsafe to accept as a scientific fact any theory 
which is not sustained by incontestable proofs, nevertheless with 
the information at present in our possession we are justified in 
offering the above as one of the probable uses of the glycogenic 
functions of the liver. 

It remains to consider the use of the function as it is being 
ordinarily and constantly executed. 

Sugar, as has been stated, can be readily traced from the liver 
to the right side of the heart and to the lungs ; in the blood of 
the general circulation its amount, as physiologists assure us, is 
quiet infinitesimal. Is this sugar chiefiy destroyed in the lun^ 
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and eliminated as carbonic acid and water, an evolution of heat 
attending the metamorphose ? Such disposition of it in the 
animal economy would in its chemical aspects correspond with 
that recognized as occurring in the vegetable kingdom, though 
the process is not identical. In fully developed plants the car- 
bonic acid, whether derived from the air, soil, transformation of 
sugar, or otherwise, is for the most part retained and decomposed 
to procnre carbon and liberate oxj'gen ; but the plantlet growing 
from the seed destroys the sugar and evolves a small amount of 
carbonic acid. 

If sugar is disposed of in the lungs, after the manner indi- 
cated, we have a partial explanation of the method of maintain- 
ing animal heat. The temperature of the centric parts of the 
body is somewhat higher than that of the peripheric portions, 
and such fact is perhaps to be thus accounted for. This differ^ 
ence, however, is not very material, and the extremities for 
various reasons are more liable to be cooled than the trunk. 

It has occurred to me that there is another and important 
way in which the hepatic sugar may be made use of in the 
economy. Is not a part only disposed of in the manner indi- 
cated, and while a small portion is retained in the circulation 
to be used, as will be hereafter shown, is not another and con- 
siderable portion converted while in the lungs into some other 
principle, some tertium quid which the physiologists have not 
recognized ! This unknown principle may pass on into the 
blood of the general circulation, and in its various coursings be 
either broken up and evolved through the skin as carbonic acid 
and water with the evolution of heat, and thus aid in maintain- 
ing the heat throughout the body, while another portion may 
be converted into tissues composed of its elements, carbon, hy- 
drogen, and oxygen. 

Dextrine, in plantlets, is the intermediate material between 
starch, out of which it is'formed, and the sugar which is recog- 
nized as being finally destroyed and disposed of as before de- 
scribed. Sugar in the animal economy may be regarded in a 
somewhat analogous view ; a part of it being intermediate be- 
tween the material out of which it is formed in the liver and 
some unknown substance into which it is converted in the 
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langs, to be finally disposed of in the blood of the general eircn- 
lation. 

It appears to me, Mr. President, that the conclusions here- 
with given respecting the several uses of the glycogenic func- 
tion of the liver are legitimately drawn from the scientific 
premises which at present are in our possession. I have pur- 
posely omitted here all allusion to the formation of sugai* in the 
economy otherwise than in the liver. 

A final question of interest in this connection remains to be 
studied, namely, what morbid phenomena characterize derange- 
ments of the function we have been considering? To the pro- 
duction of sugar in the economy as occurring in diabetes, I 
shall not allude ; for this topic has recently occupied the atten- 
tion of the Academy at two of its sessions. The phenomena 
accompanying melituria are so remarkable that they can readi- 
ly be recognized. There are doubtless various other abnormal 
conditions depending upon deviations from the normal forma- 
tion of sugar. 

In various functional and organic diseases of the liver, if the 
biliar}^ secretion is impaired, it is reasonable to suppose that 
there may be also a concomitant derangement of the glycogenic 
function. The biliary and glycogenic functions may both be 
disturbed in the same individual, or again it may happen that 
one function may be disordered while the other is not interfered 
with. 

Assuming that the uses of sugar in the animal economy are 
such as have been given, it may be legitimately inferred that if 
hepatic glycogenosis is diminished or arrested, patients sufiering 
under such condition should have a temperature below the nor- 
mal standard, and should emaciate from the want of a ternary 
principle to convert into tissues of similar chemical composi- 
tion. These symptoms would be most apparent and of pri- 
mary occurrence unless an artificial and chepiically adjusted 
diet prevented their appearance ; other phenomena may occur 
of secondary incidence, being aequelcB of a prolonged depri- 
vation. 

ITow, in persons suffering from various chronic affections of 
the liver and even of other viscera, the liver being secondarily 
involved, we find both the conditions before enumerated. Even 
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in confirmed diabetes, where there is a surplus of sugar, the 
same occurs, for the sugar is chiefly excreted through the kid- 
neys, the deranged system not appropriating enough to maintain 
a uniform and normal temperature and to prevent emaciation. 

There are many individuals who are not bed-ridden invalids, 
but who are hypochondriacal and dyspeptic ; in such the contin- 
ual sensations of chilliness and the loss of flesh, etc., may be 
partially attributable to a failure in the liver to produce a suf- 
ficient quantity of sugar. In various disorders in which there 
may be a sympathetic or secondary disturbance of the liver, we 
may trace similar symptoms to the same cause. And, again, 
an ordinary lean physique may sometimes indicate a diminished 
glycogenic function, and not simply a defective power of assi- 
milation. It may happen also that a slender person may sufi^r 
intensely during warm weather and have an unusual tolerance 
of cold ; in such a one an error of assimilation prevents a due 
appropriation of saccharine material as fat, and the greater 
part of the sugar is destroyed with the evolution of heat. 

I have been led to suppose that there may be an increased 
hepatic glycogeneais without a necessary occurrence of diabetes. 
Can we not thus, at times, account for obesity f Sugar may be 
morbidly generated and become largely assimilated as fat, and 
consequently not be excreted by the kidneys. Such view seems 
to be plausible and probably true. We occasionally observe a 
transient melituria in corpulent persons, — the sugar is formed 
more generously than can at times be assimilated. These cases 
of ephemeral diabetes either correct themselves, so to speak, or 
can readily be relieved by dietetic means. It sometimes happens, 
however, .that the assimilative powers no longer can appropriate 
the excessive saccharine matter, and the patient emaciates and 
falls into confirmed polyuria. I have met with such latter 
instance in a person of full habit. Dr. Wm. Roberts, of Man- 
chester, states that he has seen diabetes in corpulent persons. 
Of the causes of these variations in the formation of liver sugar, 
time forbids mo to speak at length at this time. 

On a former occasion it was my aim to show the relationships 
which existed between certain nervous conditions and increased 
hepatic glycogenosis. There may be opposite conditions in 
which the nervous system is so prostrated that it is unable, either 
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temporarily or permanently, to stimulate even the normal 
amount of glycogenesis. But on this point I cannot at present 
enlarge. 

Thus far allusion has only been made to the eflFects of differ- 
ences in the quantity of sugar generated by the liver. There 
may be variations in the quality of the glycogenic function 
which occasion unfavorable sequeUe. Either an abnormal form 
of sugar is elaborated, or some niiaterial which is not sugar, and 
which, though allied to it, is a diseased product, and fails to 
supply the economy with a material susceptible of being util- 
ized in a healthful manner. The function is not arrested, but 
simply perverted. 

There may be another mode not before alluded to in which 
either a saccharine or an allied material may indirectly prove a 
source of disease. It is well known that sugar, when artificial- 
ly acted upon by ferments, undergoes a peculiar metamorphosis. 
It is within the range of possibility to suppose that sugar or 
some congeneric but abnormal product, as formed by the liver 
and carried into the blood when the system is laboring under 
various morbid conditions, may be metamorphosed into princi- 
ples which, if not positively inimical, are at least unsuited to 
supply the requirements of certain vital processes. 

The subject we have been considering this evening has nu- 
merous direct and indirect bearings. Time forbids me, how- 
ever, to allude to othere at present, though some of them are, 
perhaps, as important as are any of those to which reference 
has already been made. 

I have ventured, Mr. President, to offer these few thoughts 
which have occurred to me in considering the subject of sugar- 
formation in the liver. It has seemed appropriate to bring for- 
ward, this evening, several relevant topics, both physiological 
and pathological in their nature, concerning some of which, 
perhaps, no very decided opinions have been formed. The 
thoughts herewith offered have been hurriedly gathered, and 
must be considered b& being merely introductory to a more ma- 
ture consideration. The uses and derangements of the glyco- 
genic function of the liver have received comparatively little 
special attention. •It remains for us to give to these subjects 
further study, and in the spirit of philosophical inquiry en- 
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deavor to remove any misconceptions concerning them which 
we may have entertained, and to enlarge our views respecting 
an interesting group of normal and abnormal phenomena. 



Stated MssTiNa, July 6th, 1871. Db. R B. Peaslbe, Pbesidekt, 

IN the Chair. 

Dr. W. F. Thoms exhibited an apparatus for ventilating 
rooms. It consists of a square box to whicli is connected a tube 
on the top, another on the bottom, and another on one side ; and 
by means of a valve in the box the fresh air, entering through 
the side tube, may be conducted through the upper tube to the 
top of a room or through the lower part of the room, according 
as it may be needed for summer or winter use. In either the 
upper or lower tube, an hour-glass shaped apparatus, made of 
wire, for holding ice for cooling the air, or substances for medi- 
cating it, may be placed. 

Dr. Stephen Smith then read the paper for tha evening, on 
" Fractures and Dislocations of the Odontoid Process." 

Dr. Howard inquired of Dr. Smith, at what age fracture of 
the odontoid process occurs most frequently. 

Dr. Smith, in reply, said it occurs most frequently from 20 
to 30 years of age, and in the proportion of 19 males to 3 females 
in the cases reported in his paper. The extremes were 6 and 
60 years of age. 

Dr. Joel Foster inquired if lifting a child by its head, as is 
sometimes done, would not be likely to produce a fracture or 
dislocation of the odontoid process ? 

Dr. Smith said that one or two of the cases referred to in his 
paper were supposed to have been caused in that way. 

Dr. Howard remarked that it is generally supposed that in 
hanging there is a fracture or dislocation of the odontoid pro- 
cess, but in several cases wliere he had made post-mortem ex- 
amination after hanging, he had never detected any fracture or 
dislocation ; death had been caused either by strangulation or 
apoplexy. 
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Dr. Peablee said, after the experiments made by Dr. Smith, 
we cannot believe that it can occnr frequently unless there^ 
were disease of the bone before. 

Ho thought a projection of the arch of the bone in the pos- 
terior pharyngeal space would aid in the diagnosis. 

Dr. Smtth said that in the cases referred to in his paper 
the fracture was not in the anterior arch, but in the posterior 
arch, near the base of the odontoid process, and that the pro- 
cess itself was seldom fractured unless it were diseased. 

Dr. Post had seen one case, a child whom he supposed had 
a fractnre of the odontoid process, but was not able to follow 
the case, and did not know the result. 

The President, through the courtesy of Dr. Ceccarini, pre- 
sented a paper entitled " Preservation of the Cow-pox in Fossil 
Pustules," and some specimens of vaccine crusts, sent to the 
Academy by Vincent Luis Ferrer, M. D., of Havana, Cuba, 
with a request that they be referred to a committee to test his 
plan, which is a new one, and he claims better than any other 
known for preserving the virus in its full cflSciency. His plan 
is to dissect out the vesicle from the heifer on the sixth dav, 
dry it carefully, and cover it with tin-foil. He claims that it 
can be kept for a long time and in any climate, and, when 
moistened and pulpified and applied to scarifications involving 
the dermis, acts with great certainty and energy. 

The subject was referred to the Committee on Vaccination, 
appointed on a former occasion ; and a vote of thanks to Dr. 
Ferrer was passed for his valuable and elaborate communica- 
tion. 

The Academy then adjourned. 



Stated Meeting, Septembeb 21, 1871. Db. W. 0. Robebts, Yice- 

Pbebident, in the Chaib. 

Drs. C. M. Bell, Edward Fkankel, and Joseph "W. 
Howe, were elected Resident Fellows. 

Dr. C. A. Leale read a report from the Section on Dis- 
eases of Women and Children. 

6 
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Dr. S. T. HuBEAKD related a fatal case of poisoning from 
hydrate of chloral. The patient, a female, about twenty-eight 
years of age, was not under his care, and had no physician. He 
was informed, on his arrival at the house, that she had been 
advised to take it by a female friend for the purpose of procur- 
ing sleep. The label of the bottle was marked, " Hydrate of 
Chloral 3 ij, in water J iij- Tablespoonful to be used as di- 
rected." The patient had taken about ninety grains. 

Dr. EoBKHTS remarked that there was uncertainty in the 
doses of chloral, and the time when to use it, and he hoped 
the gentlemen would give their views in regard to it. 

Dr. Stephen Bogebs said it did not appear to him that 
Dr. Hubbard could report this case as an authenticated one 
of chloral-poisoning, for no post mortem was made of the 
brain, head, etc. In regard to symptoms of chloral-poisoning, 
he recollected, when the wife of a Fellow of the Academy was 
poisoned with it, the symptoms resembled those of poisoning 
by belladonna. This lady took sixty grains on the first day, 
eighty or ninety grains on the second day, and during the first 
nine hours of the third day one hundred and fifty grains, when 
symptoms of poisoning manifested themselves. There were 
delirium and unconsciousness for several hours, with no ability 
to respond after partial consciousness had returned, though she 
knew what was going on about her. 

Dr. BoBEBTS called attention to its accumulative power. 

Dr. J. C. Petees exhibited several maps showing the 
course taken by cholera during its different epidemics, and 
predicted that it would become epidemic in New York next 
spring. It requires about two years for cholera to go through 
Asia, on account of the want of railroads and canals. 

An address of welcome was read by the Vice-President, 
Dr. W. C. Kobebts. 

Dr. S. EoGEBs read certain resolutions on Abortion, which 
were adopted. 

The Academy then adjourned. 
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Stated Meeting, Octobbb 5, 1871. Dk. E. R. Peaslee, President, in 

THE Ohaib. 

Db. W. T. Lusk was elected a Eesident Fellow. 
Dr. S. Waterman, by inTitation, then read the follow- 
ing paper. 



SPECTRUM ANALYSIS APPLIED TO MEDICAL SCIENCE. 

Bt 3. WATEBMAK, M. D. 

Mr. President and Fellows of the Academy : 

LriTLB did I dream, when I appeared three years ago 
before the American medical profession, with a resume of 
spectrum analysis up to that year, that my studies and inves- 
tigations would attract the attention of your honored body, 
representing so ably the medical profession of the metropolis ; 
a body whose very name is expressive of scientific culture, and 
in whose sacred halls the most erudite speak with subdued 
enthusiasm and measured diction. 

Let me assure you, gentlemen, I realize both the honor 
conferred upon me by the invitation extended to me by your 
honored President and also the grave responsibility to enlarge 
before you upon a subject at once so attractive and of such 
magnitude. My object is, and has been, to bring spectrum 
analysis prominently before the American public The great- 
est physicists in Europe have readily acknowledged its high 
importance and usefulness. Its accomplishments in chemistry 
and astronomy may be considered as among the highest tri- 
umphs of the human intellect. The material accumulated up 
to this present hour, and bearing directly upon the domain of 
the medical profession, is intensely interesting : it accumulates 
daily and hourly, and it is safe to say no man can claim to 
stand at the height of medical culture who is ignorant of the 
results of spectrum analysis. Much of this material is directly 
applicable to the practice of medicine. Much of it has con- 
tributed to enrich physiology, pathology, animal chemistry, 
and botany; while its bearing upon medical jurisprudence 
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makes it imperatively necessary that its voice be heard, and 
its revelations heeded, where blood is to be identified, poison 
to be demonstrated, and the mode of death by irrespirable 
gases is to be proved. 

But it is not the mere quantity of result that gives spectrum 
analysis its superior value, nor how much of it may be directly 
employed in the practice of medicine. Science establishes 
facts, and leaves it to practical minds to apply them usefully. 
By spectrum analysis we understand a scientific process, in 
which light, solar or artificial, is made use of to analyze and 
demonstrate substances, both organic and inorganic. The in- 
strument used consists of a system of prisms and lenses, by 
means of which rays of light are broken up into a series of 
colored tints called a spectrum, and which oflfers to the eye all 
the colors of the rainbow with extraordinary beauty and brill- 
iancy. The instrument employed is a spectroscope. Tou 
are all familiar with the triangular piece of glass called a 
prism ; you all know that a ray of light passing through it 
imdergoes certain changes. In the first place, the figure of 
the ray itself is greatly enlarged ; it spreads out to the left 
and to the right as it emerges from the prism — it disperses. 
We call this refraction. But the ray of light undergoes an- 
other remarkable change — it is decomposed, and, instead of 
white light which enters the prism on one side, we behold 
colored lights emerge from the opposite side, running down 
from red to orange, yellow, green, blue, and violet. The spec- 
trum obtained by artificial light we call a continuous spec, 
trura, in contradistinction to the spectrum obtained from sun- 
light, or the light of the moon and stars, which is called an 
intemipted spectrum. When we look upon a spectrum thus 
obtained from sunlight through a narrow slit in the shutter of 
a dark room, or one provided for in the spectroscope, we ob- 
serve, when properly focused, that the spectrum is traversed by 
a number of fine lines, which have been counted and mapped, 
and, according to Angstrom's table, there are more than 
twelve thousand of them. The most distinct of these lines 
were first discovered by Wollaston in 1802. Frauenhofer, 
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however, made first use of these lines for purposes of exact 
measurement, as they recur, in all spectra obtained by aid of 
sunlight, with the utmost regularity. He designated them as 
A, B, 0, D, E, F, G, and II, and these lines have since been 
known as the Frauenhofer lines. Here you see these lines, 
and you will at once understand what we mean by speaking 
of a continuous or an interrupted spectrum. 

You observe this line in D, from which the most marvel- 
ous discoveries of modem times had their beginning. It is 
also called the sodium-line, and, under strong light and the 
combination of several good prisms, it is resolved into two and 
even four lines. This line, produced by burning sodium, 
is coincident with the D line of the sun-spectrum. Prof. 
Kirchhoff, of Heidelberg, investigated this curious coincidence. 
The only diiBculty presenting itself was that the sun-line was 
a dark line, while the line from burning sodium was a bright- 
yellow line. The philosopher, however, found means to re- 
verse these lines, and, by a remarkably ingenious reasoning, 
demonstrated that both had a common origin, and that there- 
fore there was sodium in the sun in an incandescent state. I 
can but glance at these things this evening. 

The dark lines are all produced by substances in the high- 
est state of combustion in the sun. The E line results from 
iron ; C, F, and G are produced by hydrogen, of which there 
seems to be an incomprehensibly large quantity in the sun 
forming solar columns of fire, which, by solar currents, are car- 
ried sometimes a hundred thousand miles upward. The line 
C is the magnesium-line, and, according to Angstrom, the H 
line is produced by burning calcium. 

Prof. Stokes was the first who instituted physiological re- 
searches with the spectroscope. He published his results in 
1864, and described apd mapped two highly-interesting ab- 
sorption-bands, characteristic of arterial blood, or blood fully 
charged with oxygen, and the bands of a derivative from 
blood-hsematine. He also mapped and described the broad 
band of blood deprived of its oyxgen, as well as the reduced 
hsematine bands. 
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The process of making an analysis by means of the spectro- 
scope is simple enough. Bodies to be examined are either 
solids, fluids, or gases. The solids must be brought to a state 
of incandescence by the compound oxygen-flame, or by the 
electric arc, when they send rays of all degrees of refrangi- 
bility. Fluids are placed before the slit in suitable glass ves- 
sels with piano-parallel walls ; a common test-tube will often 
serve our purpose very well. Gases are examined by means 
of an electric induction-spark, which passes through their 
extremely attenuated atmosphere. The apparatus employed 
consists of a thin-bored thermometer-tube, with two bulbs or 
balls at each extremity, into which electrodes of platina or 
aluminum are inserted. The tube is filled with the gas to be 
examined, and then exhausted with the air-pump until only 
the -^ or Tj^ part of the ordinary pressure of the atmos- 
phere is left. In tliat state of attenuation tlie gas offers very 
slight resistance to the electric spark. It becomes very hot, 
emits brilliant and beautiful light of various colors, changing, 
of course, with the different gases employed. 

Thus, no known substance can defy the analytical power 
of the spectroscope. Every known metal, alkali, or alkaline 
earth, when heated up to a gaseous state, gives off light pe- 
culiar to itself, influencing and changing the spectrum in a 
manner peculiar to itself and to none other — some of them 
absorbing all the colors of the spectrum, with the exception of 
a single bright band, of which sodium and thallium furnish an 
example ; others are known bj' many fine bright lines in vari- 
ous parts of the spectrum, as barium, csesium, and rubidium. 
The fiuids show dark bands in the spectrum of various depths 
of shading, breadth, and purity of outline. These dark bands 
are called absorption-bands. Of the fiuids capable of being 
spectroscopically analyzed, none is so rich in distinct features, 
and none has attracted more deserved attention, than the spec- 
trum of the blood, of which we shall speak presently. 

One word regarding the extraordinary delicacy of the spec- 
trum-test, which far surpasses every other test previously 
known to us. To give you an idea of the sensitiveness of this 
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test, let ns take one pound of common table-salt and divide in 
500,000 parts. One of these minute atoms of matter is called 
a milligramme. Tlie experienced chemist is able to weigh 
such a minute particle only with the most delicate scales, and 
with extraordinary care and acquired dexterity. But, with 
this performance, he has arrived at the limits of possibilities. 
And now let us divide again one of these particles into 
3,000,000 parts, and we obtain an atom of matter so minute 
that the human mind is. incapable of forming any conception 
of it. Yet we can demonstrate its presence by the spectrum- 
test with the utmost certainty and ease. The dusting of a 
book in the remotest comer of the hall will immediately cause 
the flashing up of our old acquaintance, the sodium-line, and 
thus reveal the presence of this metal in the dust. 

The delicacy of reaction is not confined to sodium alone. 
Lithium gives a reaction with a ^oaJqpq part of a milligramme, 
strontium with YTnftnnr parts of a milligramme ; from the ash of 
a cigar, moistened with hydrochloric acid and held in a flame, 
we obtain, simultaneously, the spectra of sodium, potassium, 
lithixmi, C99sium, rubidium, and calcium. 

The marvelous analytical power of the spectroscope has 
been evidenced in the discovery of several new metals. Two, 
csBsium and rubidium, by Buusen and Eorchhoff, who recog- 
nized 200 grains of the mixed metal in 4A tons of the waters 
of Turkheim ; one by Crooks, to wit, thallium, one by Reich 
and Butter, of Freiburg, Germany, called indium. 

The facility to observe the sodium-line in the spectrum is 
of great importance to the physicist. The presence of this salt 
in sufficient quantity in the air is absolutely necessary to life 
in its many and different forms and conditions. Its antiseptic 
properties are specially adapted to prevent contamination of 
the air, earth, and water, and its deficient supply is probably 
connected with the rise and progress of endemic contagious 
diseases, such as cholera, typhus, and others. The never-fail- 
ing source of this salt is the sea ; fine particles of it are con- 
tinually floating in the air, resulting from the action of winds 
and storms, and from the slower processes of evaporation. 
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Thus we meet the compensating power of natural laws. The 
storm that brings destruction to the shore-bound mariner casts 
abroad, over the continents, the elements necessary to life and 
health ; and, while life may be sacrificed to its relentless fury, 
its saving mission to millions endowed with life testifies to the 
greatness and wisdom of the Creator. 

Daily spectroscopic observations show considerable varia- 
tions in the supply of this salt in the air, by corresponding 
variations in the intensity of the brilliancy of the sodium or D 
line. We may thus be able to foretell hereafter an approach- 
ing epidemic and its departure, with the same exactitude as 
we are now able to foretell the approach and cessation of a 
storm. 

Of the various metals spectroscopically demonstrated in 
the human body, we may mention potassium, sodium, lithium, 
rubidium, csssium, and calcium. Lithium, also, emanates from 
the sea ; it permeates many soils, and is found in many plants, 
and in the milk of animals feeding upon these plants. 

Ilubidium and caesium are constituents of many mineral 
springs. The celebrated waters of Bourbon le Bains, the 
springs of Vichy, Gastein, Neuheim, Carlebrunn, and others, 
owe their curative powers to the presence of these salts. Im- 
portant in a practical point is the spectroscopic test of barium 
and thallium. In cases of poisoning with these salts, it is the 
easiest and most reliable test to determine its presence. The 
objection, that the many modifications of the spectrum, by so 
great a number of the substances as can be spectroscopically 
examined, are liable to lead to confusion, is devoid of founda- 
tion. It is, on the contrary, a fact that those who become 
acquainted with the various spectra by observation do not 
need the exact measurement of the single bands or lines, in 
order to detect the various constituents. The color, relative 
position, peculiar form, variety of shape, and brightness of the 
bands, are quite characteristic to answer ready recognition and 
exact results, even in the hands of persons unaccustomed to 
work with the spectroscope. 

As the exhaustive analysis of blood by the spectroscopic 
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test forms the basis of its applicability to the dia^osis and 
the treatment of disease, I will rapidly glance over the array 
of facts known in reference to this interesting subject. 

The first paper on the relations of light to the coloring 
pigment of the blood was published by Stokes, in 1814, and 
aflerward verified and enlarged upon by Hoppe Seyler. 
Stokes pointed out the facts that the blood causes a peculiarly 
strong absorption of light in the yellow and green part of the 
spectrum, that blood exists in a double state of oxidation, that 
each state wa^ characterized hy its own peculiar modification 
of the spectrum^ that the primitive coloring pigment of the 
blood could be altered by chemical agents, and that its altered 
condition forming hsematine, it would induce corresponding 
optic changes quite different from those of oxidized blood. 

In the mean time, experiments were made with hsemato- 
crystalline, the crystallizable substance of the blood. It was 
soon found that it sustained the same relations to oxygen as 
the blood does, that it was capable of abstracting the oxygen 
from the air and parting with it imder the influence of the 
same physical and chemical agents ; and that it showed also 
the same optic relation, and that any alteration this substance 
undergoes causes a corresponding change in its spectral prop- 
erties also. 

As this hsemato-crystalline, or haemoglobin as it is some- 
times called, plays so very important a part in spectrum 
analysis, I will mention a few of it« many remarkable proper- 
ties. In form it belongs to the rhombohedral system. It is 
the most indestructible body known. It retains its integrity 
for years, in solutions that have undergone the offensive pro- 
cess of putrefaction. It retains, also, its optic relation to light ; 
and its peculiar bands, it is reported, can be reprodued &om 
mummies that have departed life thousands of years ago. It is 
of high atomic weight, computed by C. Schmidt and Hoppe 
Seyler to be as high as 13,280. 

The stability and indestructibility of this substance are 
principal factors in the stability of an individual's life ; and as 
the quantity of hsemato-crystalline ebbs and rises in the animal 
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economy, so risea and falls the capacity for life and health. 
The absorption of oxygen is effected with the utmost rapidity ; 
and Pfliiger's experiments on dogs showed also that this vital 
gas is consumed with equal rapidity in the economy. 

One of the most valuable properties of the spectroscope is 
its ability to determine the quantity of hsemato-crystalline, as 
well as the quality ; and thereby to ascertain the amount of 
vitality of an individual in a given case. We can do this in 
various ways, which being matter of detail I am forced to pass 
by. One of these ways is to use smoked glasses of known ob- 
scuratory powers — ^a procedure of my own, which I shall pub- 
lish at some future day. 

The possibility to measure the vital force is certainly a 
matter of the greatest importance; True, we can measure the 
temperature ; we can count the pulse, and by practice learn to 
appreciate its oscillations, its volume, and other peculiarities. 
But is the pulse or the thermometer absolutely reliable? 
What experienced physician has not witnessed in inflamma- 
tory conditions, such, for example, as peritonitis, meningitis, 
etc., a compressed, small, wiry pulse, which would lead the 
unwary to administer stimulants, to the imminent danger of 
the patient ; when after a moderate abstraction of blood the 
pulse would quickly rise to great strength. 

Let us confess we are often in doubt, whether a case is 
truly the result of anaemia or otherwise ; forcing us to tem- 
porize when the fleeting moments are extremely precious. 

How welcome to us is, in such moments, the information 
which the spectrum-test is so well able to impart, resting 
upon strict scientific principles, and based upon Nature's im- 
mutable laws! What in former days was revealed to the 
most favored observers can now be ascertained by a simple 
kno wedge of spectrum analysis. 

Spectrum analysis is suggestive as to the proper treatment 
of abnormal conditions, depending upon permanent or tempo- 
rary alteration of the blood-crystals. We understand now 
how it happens that, when a man has inhaled the poisonous 
and much-dreaded fire-damp, the mephitic exhalations of the 
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coal-mines, for example, he may be brought to the surface 
alive, may linger on for days, and yet is beyond the possibility 
of recovery, even if he were plunged into an ocean of oxygen. 
Such was the condition of many of the victims of the late 
accident in the collieries of "West Pittston, Pennsylvania. In 
these cases the crystallizable ingredient of the blood had been 
affected. We know now that the act of breathing is not a 
mechanical but a chemical act, that the hsamato-crystalline 
alone possesses the marvelous capacity to attract and fix the 
oxygen, loosely, indeed, so that it may as easily be exchanged 
for carbonic acid ;, that the blood in the lungs saturates itself 
with the vital oxygen, is carried by the heart's action into the 
remotest recesses of the capillary system ; that it there parts 
with its precious burden and supplies the oxidizable tissues 
with the breath of life ; and that it carries back the irrespir- 
able carbonic acid, to be exhaled by the action of the lungs, 
assisted by chemical processes not yet fully understood. 

"We know the strange and fatal affinity of heemato-crystal- 
line for carbonic oxide and other irrespirable gajses, which, 
once attached to it, form an inseparable alliance, hold it in 
deathly embrace, use up all oxygen, so necessary to the animal 
economy, to satisfy their own wants, as is the case when sul- 
phuretted hydrogen is inhaled; or the deathly messenger 
deprives the hsemato-crystalline of its power and capacity to 
absorb oxygen, and to convert the hssmato-crystalline, as is the 
case when carbonic oxide has been inhaled, or both effects 
transpire at once, when, for example, prussic acid has been 
brought into the circulation. 

In these cases transfusion is the only rational remedy ; the 
infusion into the vitiated current of a fresh supply of hsemato- 
crystalline to sustain anew the vital exchanges. The quan- 
tity need not be large. Such are the philosophical deduc- 
tions which spectrum analysis forces us to accept. Formerly, 
when poisoning took place with irrespirable gases, efforts were 
made to neutralize their effects by chemical antidotes. It was 
taken for granted that the same chemical affinities would be 
exercised in the human economy as in the laboratory ; and 
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medical men recommended the inhalation of sulphuretted 
hydrogen as an antidote in cases of poisoning with chloric 
gas — and so the reverse. Unconscious of the utter hopeless- 
ness of such proceeding, they thus heaped danger upon danger. 

Thanks to our progressive age, such destructive practice 
lies far behind us. 

I have spoken of transfusion, in these and other cases 
where the vitality of ths hcBmato-^irystaUine has been suspended 
or destroyed. 

This operation is not free from danger; it requires proper 
mechanical means not accessible to all, and may not be on 
hand when wanted. It also requires experience, which not 
every physician may be able to gather. 

In view of this, I propose to give the haemato-crystalline 
internally, not alone in poisoning with gases, but also in 
cholera and typhus, which affect the integrity of this life-sus- 
taining substance, to substitute it for blood, or to inject it, 
hypodermically. 

It can now be purchased in quantity, and experiments 
should be instituted to test the correctness of my proposition, 
which is at least logically and philosophically correct. As this 
substance alone possesses the respiratory power, it may prove 
superior to transfusion. Its indestructibility would insure its 
reaching the circulation in an unaltered condition. But even 
should it undergo a chemylatic change, under the influence of 
the gastric juice of the stomach, its only possible transmuta- 
tion would be into hsematine, which substance, in common 
with hsemato-crystalline, also possesses the breathing power of 
the blood, although, perhaps, in an inferior degree. I shall 
be in possession of a quantity of this salt from abroad, and will 
test the value of my suggestion by actual experiments. 

Now, all these changes of haemato-crystalline, as effected 
by irrespirable gases or chemical means, are traceable upon 
the spectrum by corresponding changes of bands and lights. 
True as the needle to the north-pole is the spectrum to the 
substance it analyzes. 

These two well-defined bands in the yellow and green part 
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of the spectrum, between D and E, are the world-renowned 
blood-bands of blood {see diagram) in a state of oxidation. 
The arterial blood is in this condition. If we deprive the 
blood of its oxygen by reducing agents, these two cheerful 
bands disappear and make room for this one broad band be- 
tween D and E. The two bands will, however, reappear if 
the blood is shaken up with air or mixed with substances 
capable of giving up oxygen. 

If blood or hsemato-crystalline is acted upon by any acid, 
or alkali, or alcohol, it is chemolized into albuminous sub- 
tances and a colored matter which retains all the iron, but 
none of the sulphur, of the original compound. This is hsema- 
tine. It we place this substance before the spectroscope, we 
obtain a quite different spectrum, or, better, a number of spec- 
tra, the modification depending upon the agent that has been 
employed to separate it from the original compound. 

Here on the diagram is a four-banded spectrum of haema- 
tine, obtained by the action of acids upon the blood. 

The one below is a five-banded hsematine spectrum, ob- 
tained by the action of acidulated alcohol upon blood. 

Here is a one-banded haematine spectrum. It is obtained 
by the action of a pure alkaline upon blood. Hoematine may 
also be reduced, like haemato-crystalline, by reducing agents. 
If thus reduced it presents the following spectral bands, re- 
sembling the blood-bands, but differing in position, width, 
and depth of shading. 

Htematine is of rare occurrence in the economy. It has 
been detected ready formed in the urine, in a disease to which 
the name ^intermittent hsematuria" has been given, and I 
have once found it in the last stage of Bright's disease. 

A new body, termed cruentine, has been discovered, and 
described by Thudicum. It is derived from hsematine by the 
action of sulphuric acid upon a portion of the material em- 
ployed, and which remains insoluble. This substance, like 
hsematine and hsemato-crystalline, can exist in a double state 
of oxidation. It can be oxidized and deoxidized at pleasure, 
and the simple shaking up of the mixture with air is suffi- 
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disease, and is a landmark to the practitioner, informing him 
that the vital powers of his patient are breaking np and fast 
ebbing away. 

A year ago I predicted prismatic peculiarities, could pur- 
purine be spectroscopically examined. Want of material pre- 
vented me from discovering and describing two very distinct 
and beautifnl absorption-bands between D and C and E and 
F ; they were discovered by Stokes. As this pigment found in 
the urinary secretion, derived from a peculiar morbid transmu- 
tation of the biliary acids, indicates grave hepatic disease, such 
as cirrhosis, contracted and indurated liver, hypertrophy of 
the spleen, and ascites depending upon hepatic disorder, the 
early discovery of this pigment is of the greatest diagnostic 
value. By the spectrum-test we can now discover it in the 
smallest quantity. The absorption-bands presented on the dia- 
gram result from an alkaline solution of purpurenm. 

The spectral appearance of urine in endemic cholera de- 
serves special notice. The early urine of patients under the 
influence of this terrible plague contains a peculiar principle, 
which has the property of generating a blue coloring-matter 
or pigment, when acted upon hy nitric add a/ad heat. This 
urine pigment gives a peculiar absorption-band, quite different 
from the blue pigment in urine which is derived from iudicace. 
It differs also from the blue pigment derived from bile, but 
bears resemblance to the alkaline alcoholic solution of hsema- 
tine. We call this pigment urocyanical. Under the action of 
certain chemical agents, a red pigment is also obtained from 
urine of cholera patients, characterized by its own peculiar ab- 
sorption-band. We call this pigment, urorubric ; it resembles 
the band of hsemine. The spectrum-test may, therefore, be 
applied to diagnosticate true endemic cholera from the urine 
of cholera patients. In addition to the spectral phenomena 
of cholera urine, we have peculiar absorption-bands charac- 
teristic of cholera stools, the so-called " rice-water dejections." 
The spectrum resembles that of blood, but differs from it suf- 
ficiently to distinguish one from the other for practical pur- 
poses. These cholera bands are not produced by any other 
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evacuations known, and we have, therefore, in them a diag- 
nostic sign of the highest value, to distinguish in doubtful 
cases sporadic cholera from the true Asiatic disease. The 
source of the pink pigment in cholera stools is probably the 
haemato-crystalline split up by the destructive chemolitic power 
of the cholera-poison. 

The spectroscope has also thrown considerable light upon 
the cause of some symptoms in Bright's disease, hitherto little 
understood. We all know that uncontrollable vomitinsr and 
retching is often a constant symptom in chronic renal disease. 
This is probably produced by two new bodies discovered by 
Thudicum. They are decomposition products, derived from 
urochrome, to wit, omicholine and omicholic acid. They are 
formed within the economy in certain kidney-diseases. They 
have highly-nauseating and emetic properties, and probably 
cause that uncontrollable irritation of the stomach, especially 
in cases where, by an irrational treatment, salutary evacua- 
tions have been suppressed, and the burden to relieve the sys- 
tem of this noxious product has fallen upon the stomach. 

These bodies can be readily demonstrated by the spectrum- 
test. TJromelanine, a decomposition product from urine, is 
also sometimes found ready secreted in the urine and can be 
easily detected by the spectrum-test* It is often coincident 
with melanotic disease, and points at grave disordered assimila- 
tion and imperfect decarbonization of the blood. A substance 
always found in connection with it is paramelanine. It is an 
interesting body, as it yields the spectroscopic characteristic 
of eruentine^ thus reveaUng its origin. 

Spectrum analysis has recently been employed to demon- 
strate minute quantities of vegetable poisons and their alka- 
loids, such as strychnine, veratrum, atropine, morphine, and 
others. Metallic poisons, such as arsenic, copper, antimony, 
lead, thallium, and barium, can be most readily detected by 
bringitfg them into a state of incandescence, when each of them 
has its own peculiar modification of the spectrum. Many of 
the solutions of narcotic poisons and their tinctures give 
characteristic absorption-bands, and by the aid of the spectre- 



76 Transactions of the 

scope we can detect adulterations of wine, malt and fermented 
liquors ; bj its aid we also determine the age of wines, and 
the quality of fixed and volatile oils. 

Recently the spectroscope has been employed in ophthalmic 
practice to determine states of color-blindness and other abnor- 
mal conditions of the retina, and to determine the capacity of 
colored glasses for spectacles, suitable to individual cases, 
where only a certain amount of light is borne and desirable. 

A new spectral test for albumen is recorded in the Micro- 
scopical Journal of the Royal Microscopical Society of July, 
1870. Certain algce, when decomposing, give up a blue fluid, 
called by Cohen, phycocyan. Under the spectroscope it has 
one absorption-band, unless it has been decomposed in the 
presence of albumen, when it has two bands. When to this 
colored fluid, giving one band, is added a minute quantity of 
albumen, it produces a second band. This is considered by 
Dr. Hogg one of the most delicate tests for albumen known. 

Other interesting material having a purely physiological 
bearing, the identity of luteine from birds and mammalia, the 
various spectra of intestinal discharges of sucking infants, the 
blue and green pigments resulting from morbid intestinal oxi- 
dation and other interesting topics, must be left to some future 
evening's consideration. I have iJready transcend^ the limit 
of time allotted to me. I have necessarily omitted much that 
is interesting, and avoided all detail. May my efforts stimu- 
late others, placed in more favorable positions, to take np the 
subject, and give it that critical consideration which its impor- 
tance so richly deserves. 

Dr. Chaeles P. Eussell asked Dr. Waterman if he could, 
by spectral analysis of the stools, detect sporadic cholera from 
true Asiatic cholera. 

Dr. Waterman thought he could. The pink absorption- 
band was always found in the urine of true Asiatic cholera 
patients. If this pink absorption-band can't be found on spec- 
tral analysis of the urine, it can be put down as sporadic 
cholera. 
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Dr. J. C. Petebs inquired what was the substance which 
produced this absorption-band. 

Dr. Waterman said it was hcemato-crystalline, broken up 
by choleraic disease. 

The President remarked that the coloring-matter of the 
blood is obtained from the coloring-matter of the disease. He 
also said that it would not be more wonderful, at some future 
time, to detect typhoid fever, than to diagnose typhoid fever 
now. Its application to astronomy was mentioned. 

Dr. Peaslee stated that one grand conclusion is arrived at, 
viz., that every thing in Nature is pervaded by a proportion 
of chloride of sodium. 

Dr. J. C. Piters remarked that it is quite reasonable to pre- 
sume that a peculiar epidemic constitution of the atmosphere 
may be induced by an excess or deficiency of sodium, ammo- 
nium, iron, and ozone. But, when we are told that a consid- 
erable lessening of the amount of sodium in the air may cause 
wide-spreading epidemics of cholera and typhus fever, we 
must pause and see whether there are not many well-known 
facts which disprove this supposition. 

We need, for instance, only to call to mind the great num- 
ber of instances in which cholera has been conveyed across the 
sodium-salt ocean ; has broken out in mid-ocean, and has 
raged in numberless seaports, the whole air of which is loaded 
and impregnated with muriate of soda. 

Dr. BuRRALL said that those who have written on cholera 
have stated that chlorine did not act on cholera-poison. 

The President, in closing the discussion, remarked that 
the question, as it had been presented by the author of the 
paper, was narrowed down to this : that a total absence of 
sodium might produce cholera. 

Dr. A. n. Gallatin, by request of the President, then read 
a paper on the same subject ; which was as follows : 
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NOTES ON THE APPLICATION OF THE SPECTRUM ANALYSIS 
TO THE STUDY OF THE OHEMIOAL CONSTITUTION OF THE 
BLOOD. 

Beififf a Review of our KnowUd^ on thai Subject^ contUting chiefly of literal 
Ejctrade and Trantlaiume from the Works of Claude Bernard^ 
Reni Benoity Paul Bert^ Emeet Hardy^ and 
W, Bird Herapaih. 

Bt ALBEBT H. GALLATIN, A. M., M. D., 

DXBSOTOB OF THE LABOSATOBT Of THB OOOPXB WIOIT, H. T. ; ULTB PSOTUSOB OF CITEMIBTET, BTC, 
nr KOBWXCn naiVZBSITT, TT., AICD LBOTUBBB ok FHTSXOBi xh thb bkxsbblabb 

POLTTBGHHIO XHBTITUTB, N. T. 

HisTOfiicAL Notes. 

HoppE in 1862 was the first to study the blood with the 
spectroscope. He saw the characteristic bands of its absorp- 
tion spectmm, and examined the modifications which this 
spectrum undergoes under the infiuence of diflferent reagents.* 

Yalentin in 1863 studied the phenomena of luminous 
absorption, not only for blood but also for bile, in a great 
number of animal and vegetable coloring-matters, and espe- 
cially in poisonous substances. lie thought these phenomena 
would be of service for the solution of certain problems in 
legal medicine.t 

Sorby, in 1864, began his endeavors to create from obser- 
vations of absorption spectra a true method of qualitative 
analysis, particularly applicable to coloring-matters, and 
entirely independent of ordinary chemical analysis. He 
studied and classified systematically the action of difierent 
reagents in spectra; he established general laws, and in- 
vented a new apparatus, the " micro-spectrosoojpe,^^ % 

♦ Hoppe ; Virchow's ** Archiv fUr Pathologische Anatomic," 1862, 
zxxiii., 446. 

t G. Valentin : '* Der Gerbranch des Spektroscops za ph jsiologiBchen 
und Srtzlichen Zwecken," 1868. 

X Sorby : " On a Definite Method of Qualitative Analysis of Animal and 
Vegetable Coloring Matters by Means of the Spectrum Microscope." (Pro- 
ceedings of the Boyal Society of London, 1867, zv., 488.) 
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Stokes, in 1864, founding his opinion on the optical phe- 
nomena presented by biliverdin and chlorophyll, which had 
abeady established a remarkable relation between the phe- 
nomena of absorption and the phenomena of fluorescence, 
denied the identity which was thought to exist between these 
two substances.* The same observer a short time after con- 
cluded that the changa of color that the blood undergoes in 
the capillaries at one place, and in the lungs at another, is due 
to an alternating reduction and oxidation of its coloring 
matter.f 

In 1867, Askenasy added to our knowledge of the nature 
of chlorophyll, and of similar coloring-matters. % 

Gamgee, In 1868, wrote on the action of the nitrites on the 
blood.§ The author shows that the color as well as the ab- 
sorption spectrum of blood undergoes change when acted on 
by nitrites. The two sharply, defined absorption-bands of the 
oxidized coloring-matter become very faint, and an additional 
though faint band appears in the red. If the blood thus al- 
^ tered be acted upon by ammonia, the color changes from 
chocolate-brown to blood-red again, and the absorption-band 
in the red disappears, and the two bands between D and E 
again become visible. 

Bird Herapath, in 1868, first uses the micro-spectroscope 
in medico-legal inquiry. The case was Reg. vs. Robert Coe, 
Swansea Spring Assizes, 1866. In this case nearly all traces 
of blood stains had disappeared from the weapon employed 
by the murderer, in consequence of the hatchet having been 

* Stokes : " Uber die Unterscheindung OrgaDischer Kfirper durchihrer 
opt)schen£igeii9cbaften/' (Pogg. Ann., czxvi., 680.) Stokes: On the Sup- 
posed Identity of Biliverdin with Ohlorophjll, with Remarks on the Con- 
stitntion of the Chlorophyll." (Proceedings of the Royal Society of Lon- 
don, 1864, xiii., 144.) 

t Stokes : '^ On the Redaction and Oxidation of the Coloring Matter 
of the Blood." (Proceedings of the Royal Society of London, 1864, xiii., 
866.) 

I Askenasy: ^'BeitrSge znr Kentniss des Chlorophylls, nnd einiger das- 
selbe begleitenden Farbstoffcn." {Botanitehe Zeitung^ 1867, Nos. 29, 80.) 

§ Philosophical Transactions 1868, p. 689. 
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left exposed in the woods for several weeks after the deed was 
accomplished. It was only on the removal of the head of the 
hatchet that any appearances of blood were to be obtained 
from the surface of the handle, which had been protected by 
the iron ring, and on carefully making thin sections of these 
stained portions of wood, and treating them with distilled 
water, a few drops only of a brownish-colored fluid were ob- 
tained, which coagulated and became discolored on boiling ; 
also another drop when placed in a very minute tube about 
half an inch long and one-eighth of an inch in diameter, 
the total contents of which tube were one grain and one third 
of distilled water, gave the optical absorptive, bands due to 
old blood. (It is brown hsematine which is usually discovered 
in old blood-stains ; but red hsematine in dry and more recent 
blood-clots.) This little drop of bloody-colored fluid was 
placed on the stage of the microscope, and examined with an 
inch Eoss objective, illuminated by an achromatic condenser, 
and the micro-spectroscope was inserted into one of the tubes 
of a binocular microscope, as an ocular lens would be em- 
ployed. This form of instrument is that known as the Torby- 
Browning spectroscope, and it admits of great precision, as it 
has a lateral spectroscope, as well as a terminal one. These 
two spectra appear side by side in the fleld of view, and, being 
perfectly parallel, admit of examining substances by two 
sources of light at the same time, or enable us to make com- 
parisons between, two different or similar substances at the 
same time and by the same kind of illumination — the two 
spectra being both visible with the same eye. This form of 
instrument is very sensitive to small quantities of blood. In 
the case just described, conclusive results were produced with 
a quantity of blood not exceeding in weight the one-thou- 
sandth part of a grain. The justness of the sentence was 
afteward proved by the confession of the prisoner previous 
to his execution.* 

♦ " On the Use of the Spectroscope and Micro-spectroscope in the Dis- 
oover/ of Blood-Stains and Dissolved Blood, and in Pathological Inqni- 
ries." {The Chemical News ; .English edition, xvii. No. 431, pp. 113, 114.) 
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Notes on the Absoefhon Spectka of Blood. 

1. It gives a characteristic spectram in the normal state. 

2. The coloring-matter which it contains, under the influ- 
ence of appropriate reagents, undergoes certain modifications, 
which can be translated by corresponding transformations in 
its spectrum. Hence, blood possesses five or six characteristic 
absorption spectra, any one of which is sufficient to recognize 
its presence. 

3. In preparing the blood-film, a drop may be pressed flat 
between two glass plates ; but it is much better to dilute a 
drop with distilled water, and place it in a glass tank whose 
width can be regulated with a screw. "Water rapidly attacks 
the exterior envelope of the globules, and becomes red by dis- 
solving without altering their coloring-matter. Let the blood 
coagulate, then crush the clot, wash with water and filter. 
"We then obtain a colored aqueous extract, very diaphanous, 
and which has aU the optical properties of blood.* 

4. In studying arterial blood, it may be drawn directly 
from the artery, or any blood may be saturated artificially with 
oxygen. 

6. We may conclude that the blood, as it is when issuing 
from a living being, presents a specific absorption spectram, 
characterized by two dark bands in the yellowish-green part, 
and by the nearly complete extinction of the more refrangib?e 
rays, to the disappearance of the blue or of the indigo. AIeo, 
that there are slight differences between the optical properties 
of arterial and venons blood. 

6. All blood, no matter what its origin, always gives the 
same specific spectrum. (Of course, an exception must be made 
in the case of white-blooded animals.) Hoppe first affirmed 
this f. Valentin proved it by studying the blood from man, 
the horseshoe bat, the dog, the new-bom and adult cat, the 
rabbit, rat, and heron ; from the terminal vein of the embryo 

* Stokes : *' On the Reductioii and Oxidation of the Ooloring Hatter of 
the Blood." (Proceedings of the Rojal Society of London, June, 1864, 
ziii, p. 855.) 

t Virchow's '' Archiv," 1862, xxiii., p. 446. 
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of a cliicken three days old ; from the adder, perch, tadpole, 
and frog.* M. Paul Bert arrives at the same conclusion. 
M. Ilen6 Benoit could not find an exception to this law. He 
studied the blood from man, the ox, the sheep, the dog, rab- 
bit, and fix)g.t 

7. If we treat with water very old blood-stains, left on iron, 
wood, or linen, etc., we can get the characteristic spectrum. 
Nevertheless, under certain circumstances, the coloring-matter 
can undergo, while drying, alterations which modify its spec- 
trum. Benoit states that he found the characteristic bands in 
blood which he had left freely exposed to the air for several 
months, which gave an infectious odor and which the micro- 
scope showed to be invaded by the infusoria of putrefaction. % 
Another authority mentions a case where he detected the 
blood-spectrum in a solution prepared by acting with distilled 
water on a chip from a dissecting-table, that had not been in 
use for three years. In a case that came before Prof. John C. 
Draper, in the winter of 1870-71, it became necessary to ex- 
amine a club with which a murder had been committed. Here 
both microscope and spectroscope failed. Clearly all traces 
had been dissolved out and washed away by the snow, in which 
it had lain all winter. 

8. With regard to the sensibility of the method. Valentin 
has shown that the characteristic spectrum can be recognized 
in an aqueous solution containing tj-jVit ^^ blood. 

Notes on the Natube and Optical Pboperties of H-emo- 

GLOBINE. 

1. Hsemoglobine is the coloring-matter of the blood. At 
first it was only known by its products of decomposition, hssm- 
atine or hsematosine. It was first obtained pure and crystal- 
lized by Leydig and KoUiker, in 1829. In 1851, it was re- 
garded by Funk as a substance found only in the blood of the 
rat, and the same year it was discovered by Kunde, in the 

* Valentin: "Der Gerbrancb des Spektrosoops zu physiologisohen und 
artzlichen Zwecken," 1868, p. 87. 

t " Etudes Spectroscopiques sar le Sang; par Ren6 Ben*»it," 1869, p. 60. 
tlbid.,p.62. 
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blood of a great number of animals. It was then prepared bj 
Lehmann from the blood of the dog and Guinea-pig. It was 
not well understood until after the labors of Hoppe-Seyler, 
Schmidt, Valentin, Stokes, Rollett, Lang, Preyer, etc. 

2. It is known in two states, crystallized and amorphous. 
The crystals belong to the hexagonal and rhombic systems de- 
pending on the animal, that of man being rhombic. The 
solubility of these crystals varies with the species of animal. 

Schmidt's Analysis of Hsemoglobine Crystals : 0„ .^H^u 

According to Hoppe-Seyler and Dybkowsky,* hsemoglo- 
bine always contains a certain proportion of oxygen feebly 
held. It presents with different animals differences in consti- 
tution* 

Preyer proposes this formula : Oi^H,„jri^Fe,S,0„4. 

It possesses a slightly acid reaction. 

8. Oxyheemoglobine is the coloring-matter of arterial 
blood. Hsemoglobine absorbs and loses oxygen with great 
facility. It seems to be proved that there is a very unstable 
connection between the two. It would seem as if it were not 
a true chemical combination, but that the oxygen is held in a 
state of tension. The blood of all vertebrates contains haemo- 
globine, but it is. found in only some species of the inverte- 
brates. In the latter it is held in solution in the plasma, as, for 
instance, in the case of earth-worms and of certain annelides. 
In other invertebrata the blood is colorless or contains a color- 
ing prmciple different from hfiemoglobine. Lankester has 
found hsemoglobine especially in the blood of animals which 
live in fetid mud, in which the water, almost deprived of 
oxygen, incloses an excess of carbonic acid and even of sul- 
phuretted hydrogen ; and he admits that these creatures owe 
to their hcemoglobine the power of storing up the oxygen 
necessary to their existence. 

4. With regard to reduced hsemoglobine or the coloring 

* '* Einige Bestimmangen Ubcr die QnantitSt des mit HSmoglobinloso 
gebundenen Saaerstoffs." (Medicinisch-Ohemiscbe Uatersuchimgen, S. 
120. 1866.) Dybkowsky. 
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matter of venonfl blood, the change of color produced in blood 
by circulation, by putrefaction, and by the action of reducing 
reagents, is explained by the transformation of oxyheemoglo- 
bine into reduced hsemoglobine, and vice versa. But whether 
this transformation be due to a simple absorption of oxygen or 
an absorption of water at the same time, is undecided. The 
latter is probably the case, according to the researches of 
Hoppe-Seyler. 

5. Hoppe-Seyler has proved the presence of absorption- 
bands in the blood during circulation in the living animaL He 
examined the ear of a man and a white rabbit, the edges of the 
fingers held adjacent, the palm of the hand and the natatory 
membrane of frogs. The identity of the spectral phenomena 
of the coloring-matter of the blood in circulation and of hflemo- 
globine shows that the latter is the material which gives to 
blood its color, and not a product of decomposition. 

6. The reduced coloring-matter presents particular charac- 
istics when submitted to spectral analysis. A band of ab- 
sorption between D and E characterizes it It disappears 
when the solution is agitated with oxygen or air, and is then 
found replaced by the two bands of oxyhsmoglobine. 

The haemoglobine of the living blood-globules is never 
completely reduced. It loses its oxygen by contact with 
tissues which act as reducing agents, but never in a sufficiently 
laige proportion to give the spectrum of reduced hsBmoglobine. 
In examining with the spectroscope the blood which circulates 
in a vein, we see the same spectrum as in the case of arterial 
blood, but veiled. It seems to result from the superposition 
of the spectra of oxygenated hsemoglobine and reduced hse- 
moglobine.* 

Note on HiEMAxiNE. 

The formula of hsematine is : O.^H.^N^FeO,. It is a pro- 
duct of the decomposition of hsemoglobine. It is found in 
old apoplectic foci, in the intestinal canal, where it is the re- 
sult of the action of the digestive sugar on the blood, intro- 

♦ " Prinoipes de Ohimie Biologique, par le Dr. Era. Hardy," 1871. 
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duced as an aliment or excreted by transudation of the veBsels, 
in the faeces, in the urine in certain pathological conditions, 
etc. Hsematine gives in the spectral apparatus a band of ab- 
sorption a little undecided between C and D.* 

Crystals of it are found in old hemorrhagic foci. 

Eobin gives it the formula : Oj^H^NO,. 

Mulder's formula for haematine is : C^^H.N'O,. 

Hamatoidine might be regarded as hiematine in which one 
equivalent of iron is replaced by one equivalent of water. 

NOTB ON H^KMTNE. 

This substance was obtained by Teichm^nn in 1853, by 
transforming the coloring-matter of the blood. 

According to Hoppe-Seyler its formula is : Oj^nj^N^FeO, 
HCI. (The chlorhydrate of haematine.) It gives by spectral 
analysis the same bands as heematine. 

Note on Hjematinb wrraour Iron. 

Hoppe-Seyler, by treating haematine with sulphuric acid 
and water, obtained a body which he considered hsematine 
without iron. Dissolved in a soda-solution, it gives an absorp- 
tion spectrum, interrupted by four obscure bands. 

KoTE ON Methemoglobine. 

Hoppe-Seyler has described, under the name of methemo- 
globine, a substance which he considers intermediate between 
hsemoglobine and hsematine. Its spectrum is characterized 
by three bands of absorption, of which the last two occupy 
the same position as those of hsemoglobine ; the first to the 
left is between and D, nearer 0, in a different position from 
the band of hsematine in an acid solution. Nevertheless, 
Eiihn thinks that methemoglobine is nothing but oxyhsemo- 
globine mixed with hcematine, dissolved by the formic and 
butyric acids, which form in slight quantity during the decom- 
position of the first of these substances. 

♦ " Principes de Chimie Biologiqne, par le Dr. Em. Hardy," 1871. 



86 Transdctiana of the 

K0TE8 ON THE TbAXSFOEMATION OP THE BoOOD-SPECTKA BY 

Eeaoents. 

1. "When a blood-solution is treated by diflferent reagents, 
the characteristic bands change their aspect. These changes 
are accompanied by alterations of coloration. The bands pre- 
sent new widths and degrees of intensity ; they often disap- 
pear and sometimes reappear in a different part of the spec- 
trum. Evidently with this must occur changes in the coloring- 
matter. These secondary spectra are always produced, the 
same identical ones, every time that the same concourse of 
circumstances are caused to arise. Hence each one is as spe- 
cific as that of blood itself, and characterizes a determinate 
product of decomposition or derivation of the coloring-matter. 

2. Stokes proposes " cricorine " as the name for the color- 
ing-matter of the blood as it is knovm to the spectroscopists, 
viz., such as it exists in the globule in the living animal. Of 
course the chemist can never examine, otherwise than with 
the spectroscope, cruorine, as it changes promptly on leaving 
the blood-vessels or at death. Stokes has investigated the ef- 
fects of different chemical reagents upon the coloring-matter 
of the blood,* and has concluded that arterial and venous 
blood, in the recent fluid condition, contains a substance (cru- 
orine) which, like indigo, is capable of existing in two differ- 
ent states of oxidation and color. In arterial blood, scarlet 
cruorine is the form in which it is found, and in this condition 
very dilute solutions produce two very sharply-defined black 
bands of absorption, and close to and parallel with D, which is 
the more intense of the two ; while the second is found in the 
green part, about the breadth of the previous band distant 
from it. On submitting the scarlet cruorine to deoxidizing 
agents to a moderate extent, the cruorine becomes the deoxi- 
dized or purple cruorine, and then the solution is light or deep 
purple, according to its degree of concentration. Examined 
by the spectroscope in this condition, only one deep broad band 
of absorption is found, which commences about D, and then 
passes onward to the green, absorbing the whole of the yellow 

* "Proceeding^ of the Royal Society," 1864, pp. 855, et seq. 
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and part of the green. If a dDute Bolntion of scarlet cruorine 
be shaken np with an atmosphere of carbonic acid, the fluid 
does not exhibit the appearance or spectrum of venous blood. 
It is evident, therefore, that the blue color of venous blood is 
not produced by the presence of carbonic acid in solution ; but 
by a reducing action in the capillaries analogous to that of 
other reagents; while the influence of sulphide of ammonium, 
sulphuretted hydrogen, or the hydrated protoxide of iron, or 
the protochloride of tin, or the peculiar deoxidation of arterial 
blood due to the changes going on in the systemic circulation, 
are all instances in which such a deoxidation or reduction has 
been in action. A dilute solution of scarlet cruorine, set aside 
in a fiiU, closely-corked vial, or with very little air, will shortly 
pass by spontaneous deoxidation to the purple cruorine, and 
will then exhibit all the optical phenomena of this peculiar 
substance ; but resumes its scarlet color by agitation with air. 
Prof. Stokes says that of all reducing agents an ammoniacal 
solution of protochloride of tin (previously treated with sufll- 
cient tartaric acid to prevent the precipitation of oxide of tin) 
is the most e£Scient reducing agent, and, as it is coloirless, it 
does not interfere with the spectroscopic appearances. He 
says that when a few drops of this solution are added to a solu- 
tion of scarlet cruorine, the latter is presently reduced, and we 
have the spectrum of purple cruorine. If the solution be now 
shaken up with ah-, the cruorine is reoxidized to the scarlet 
form. On standing a few minutes it again becomes reduced, 
and the solution may be made to go through these changes re- 
peatedly until all the tin has become completely oxidized. 
But, when blood or scarlet cruorine is treated with an excess 
of deoxidizing material, or has become changed by long ex- 
posure to air, or by drying, or by the efiect of sulphurous and 
some other acids, the coloring-matter becomes brown and more 
insoluble in water. It is then changed into hrovm hcematine^ 
which has very different optical properties from that of either 
scarlet or purple cruorine. The two dark bands of absorption 
are still found; but have become very faint and much less 
sharp in outline ; while a third dai*k band is seen in the red. 
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on the less refrangible side of D. This change, when produced 
by age and ezposnre, is sometimes months in being fully ac- 
complished, and is only well marked on the appearance of the 
dark band in the red.* As cruorine can exist in two different 
forms, so can hsBmatine, viz., the brown and the red, the lat- 
ter being produced by deoxidizing the brown hsematine by 
some reducing agent, as hydrated protoxide of iron. These two 
bands of absorption occur, as in scarlet cruorine ; but capable 
of being readily distinguished from those by their position and 
different degrees of intensity. In red hsematine an interval 
exists between D and the margin of the first band of absorption, 
which in red hsematine is less sharp than that in the scarlet 
cruorine, or than its fellow in the same spectrum ; both of 
which, therefore, are in red heematine found in the green. 
Most chemical reagents convert scarlet cruorine into brown 
hsematine without any previous passage through the state and 
properties of purple cruorine. The effects of reduction on 
brown hsematine are evanescent, and the solution rapidly be- 
comes deficient in optical power ; it does not assume the former 
properties of brown hsBmatine. The absorption-bands fade 
away and disappear, the one nearer to D being the more per- 
sistent, and remaining sharp during several days. This takes 
place even if the bottle be air-tight-f Retreatment with pro- 
toxide of iron will again reproduce the two absorption-bands as 
before. 

3. It has been proved by the action of certain reagents that 
there exists in the blood, or in the products of decomposi- 
tion derived from it, certain substances capable of oxidizing 
themselves at the expense of the cruorine and of reducing it. 
"What is it that in the living economy tranforms the arterial 
into venous blood? If it be a reduction, we ought to 
find in the venous blood the characteristics of reduced cru- 
orine. With regard to the phenomena of coloration, there is 
a close analogy between venous blood and solutions of deoxi- 

* Bird Herapath. Chemical Ifews^ EngliBh edition, zvii., No. 481, 
pp. lU, 116; No. 482, p. 124. 
t Ibid., he, eit. 
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dized cruorine; venous blood gives not only the reddish- 
brown tint which belongs to reduced cruorine, but even when 
in a very delicate film changes color and becomes a greenish 
shade. This dichroism of venous blood was first observed by 
Brlicke.* This is one of the best ways to distinguish venous 
from arterial blood. 

4. The spectrum of venous blood differs from that of 
arterial: 

(1.) By an absorption of the extreme red. 
(2«) By a darkening of the interval which separates the 
two bands. 

(8.) By a greater transparency for the blue rays, f 

5. Various reagents produce characteristic blood-spec- 
tra. 

(a.) Carbonic acid, hydrogen, and nitrogen, can expel oxy- 
gen from the combination which it forms with cruorine. Benoit 
says that, in examining sanguineous solutions, through which 
he had passed a current of carbonic acid, he had seen spectra 
whose characteristics much resemble those of venous blood. It 
is necessary to use as little water as possible in making the 
blood-solution, as carbonic acid is more soluble in serum than 
in water ; water dissolves 1 volume, and serum 1^ volume. % 
These facts prove that carbonic acid can act on the coloring- 
matter of the blood exactly like a reducing agent. The phe- 
nomena which characterize the passage of the blood from the 
venous to the arterial condition, and inversely, consist in an 
alternating oxidation and reduction of the coloring-matter. 
Hence the very important T6le which this body, a carriage 
charged with the transportation of the oxygen from the lungs 
to the microscopic element of the tissues, plays in the preserva- 
tion of life. 

(ft.) The fixed caustic alkalies act slowly on the coloring- 

* "Wiener Sitznngsberichte," x., lOTO, und xiii, 485; also "Pogg. 
Ann.,'' 1855, zciy., 426. 

t " Stndes Spectrosoopiqnes sar le Sang ; par Bend Benoit,'' 1869, 
p. 77. 

X Ibid., p. 79. 
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matter, and the product of the transformation is hsemato- 
Bine, which is easily recognized by its optical characteristics. 
To obtain the spectra of hsematosine in a distinct manner, it 
is necessary to take sufficiently concentrated solutions ; the 
process is not as sensible as that for cruorine. Thus, a liquid 
which gives very sharply defined the bands of this latter, be- 
comes almost entirely transparent when a little ammoniacal 
alcohol is introduced. (Ammoniacal alcohol, added to a blood- 
solution, converts the cruorine into hsematosine.) 

(o.) Acids modify the optical characteristics of blood. 
Most organic acids may be mixed with blood without produ- 
cing a precipitate. If a sanguineous solution be treated by 
acetic, lactic, oxalic, tartaric, or citric acid, the color passes to 
a reddish brown, and a profound modification is produced in 
the absorption spectrum. The two primitive bands disappear 
completely, and a new and not very intense one is seen nearly 
bisected by C. The absorption at the most refrangible end 
retreats considerably toward th^ violet. Tlie spectrum 
hsemine is obtained when an acid is caused to act on a san- 
guineous solution already treated with ammoniacal alcohol ; 
hence, hsemine can be derived, under the influence of acids, 
from hsematosine as well as from cruorine. The nature of the 
acid employed seems to have a very slight influence on the 
position occupied by the band in the red part of the spectrum. 
Thus, tartaric acid slightly deviates it towards the left, while 
citric acid causes it to approach slightly the yellow. But 
these differences are so slight, that they do not destroy the 
characteristic value of the spectrum. The band is more in- 
tense when hot acid is used. Acids which precipitate the 
blood produce the same transformation, if they be employed 
in very small quantity.* 

(d.) If blood be treated with a mixture of ether or alcohol 
with an acid, the spectrum is more complicated. Thus, using 
acetic acid, we see not only the band in the red, but also two 
other bands in the green, which correspond neither to those of 

♦ " Etudes Spectroscopiques but le SaDg ; par Ren^ Benoit," 1809, pp. 
81-86. 
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red cruorine nor those of reduced hsematofiine. If the solu- 
tion is sufficiently concentrated, the first band is well defined 
and all the more refrangible part beyond the green is shad- 
owed ; but if the liquid be diluted or examined in thinner lay- 
ers, then slowly the two bands alluded to will become defined 
in this shadow as it clears up, and at the same time the band 
in red diminishes in intensity and tends to disappear. Hence, 
we can never see clearly the three bands simultaneously. Be- 
noit says that, in examining the spectrum produced by the ad- 
dition of an acid in the blood, he thought he could sometimes 
see traces of these supplementary bands. It might be thought, 
then, that they also belong to the spectrum of hsemine, and 
that is the dissolvant which varies their visibility.* When 
the blood has been treated by an acid, the neutralization of 
this acid, by ammonia or an sJkaline carbonate, destroys the 
spectrum of hfismine, but never causes the primitive absorption- 
bands to reappear. 

(tf.) Hoppe has shown that blood treated by sulphuretted 
hydrogen presents a characteristic spectrum.f If a sufficient 
quantity of this gas be passed through a sanguineous solution, 
it will turn a livid green, which becomes black when the film 
is very deep. With the spectroscope it gives, besides the two 
normal bands, which still appear, though a little feeble and un- 
defined, a third band in the red, between and D, but nearer 
0, very well defined and characteristic of sulphuretted hydro- 
gen. The absorption is increased for the blue and green, so 
that the third band is followed by a shadow, so that it is some- 
times troublesome to distinguish it. The sulphuretted hydro- 
gen blood-spectrum is of importance in certain medico-legal 
investigations, since this gas is evolved from the stains of 
decomposing blood. 

(yi) It would seem that the blood-spectrum is unaltered 
by carbonic oxide, protoxide of nitrogen, ether, chloroform, 
sulphide of carbon, and solution of alkaline and neutral salts. 

*B6n6 Benoit; op. eit,y p. 87. 

t Hoppe : " Virchow's Archiv," 1862, xxiii., 448. 
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APPENDIX. 

Notes on Medioo-Legal Applications. 

1. It is impossible to distinguish the spectrum of human 
blood from that of animals. 

2. By treating distilled water, holding the suspected mat- 
ter in solution, with appropriate reagents, the spectra of re- 
duced cruorine, of haematosine, etc., may be obtained at will ; 
that is to say, we may identify blood by six or seven different 
characteristic spectra. 

8. There is no coloring-matter known which will give a 
spectrum which an expert would confound with that of blood. 
This point has besn denied by Dr. Forbes Winslow, by Stein- 
metjE, and more especially by Paul Bert.* Two substances 
only have been found comparable in their optical effects to 
those of hsematine — a dilute ammoniacal solution of carmine, 
and a similar solution of cochineal in ammonia, which color- 
ing-matters are very unstable and fade quickly. In both these 
liquids the same coloring-matter exists, as carmine is produced 
from cochineal. The two absorptive bands are much broader 
and more diffuse than any of the optical appearances due to 
the coloring-matter of blood, though most like those of brown 
hcematine, and only a novice could possibly mistake the one for 
the other, while the least attempt at chemical investigation 
would pronounce them different; the action of heat alone 
being sufficient to coagulate the coloring-matter of blood, 
while the cochineal and carmine would remain unchanged. 
Keducing agents would also settle the question. Acids im- 
mediately change the color of cochineal solution to a reddish- 
orange deficient in absorptive power, and even a spontaneous 
coloration will take place in the ammoniacal solution of cochi- 
neal. Solutions of carmine are more permanent. Acetic acid 
produces no change at first, but eventually the coloring-matter 

* ^^ Lemons sor la Physiologie Gompar^o de la Bespiration,'' etc. ; par 
Paul Bert, 1870, pp. 74, 75. 
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is precipitated. Sulphide of ammonium does not alter it in 
the least, nor does the alkaline solution of protochloride of tin. 
On adding protochloride of iron and ammonia to any solution 
of carmine, the coloring-matter is immediately precipitated 
in combination with the oxide of iron as a brown or maroon 
colored compound. But one great safeguard in medico-legal 
inquiries will be the absence of cochineal or carmine from 
those positions in which blood may by any possibility be found, 
some cloth fabrics alone being dyed by a mordanted cochineal. 
Some scarlet clothes, also, are of this character, and the carmine 
color, being fixed with alumina, would be insoluble in cold 
water ; whereas the cruorine or hsematin would dissolve with 
more or less facility according to its age. It is therefore evi- 
dent that all these considerations render the detection of blood- 
stain by spectrum analysis a matter of but little doubt or 
difficulty, even when in minute quantities.* In the carmine 
spectrum the bands are much less sharply limited and more 
refrangible than in the blood-spectrum ; the second one is 
much the darkest and disappears the last ; finally, there is no 
absorption for the violet rays, f Sorby has pointed out two 
spectra, somewhat like those of blood, viz., both cochineal 
and orcanette when treated by alum ; % both these substances 
can be distinguished by the different refrangibility of the two 
bands and by the non-absorption of the violet. Of course, in 
cases of doubt, we can employ equallv well here reagents, and 
Oftnse the apparition of h^mine or himatosine spectra. 

4. I have shown that the comparative spectra of cruorine 
and of a solution of carmine in ammonia have their respec- 

« 

* " On the Use of tlie Spectroscope and Micro-spectroscope in tlie Discov- 
ery of Blood-Stains and Dissolved Blood, and in Pathological Inqniries." 
By W. Bird Herapath, K D., F. R. 8. Chemical Netcs, English edition, 
vol. xvii., No. 482, pp. 124, 125; No. 481, p. 115. 

t Rend Benoit, cp. eit,j p. 97. 

X H. 0. Sorby : " On a Definite Method of Qualitative Analysis of 
Animal and Vegetable Coloring Matters by means of the Spectrum Micro- 
scope." (Proceedings of the Royal Society of London, April, 1887, iv., 
488.) 
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tive abBorptive bands colored and shaded so differently that 
we can readily distinguish the one from the other.* 

5. Slood-stains undergo with time a decomposition which 
muBt necessarily act on the coloring-matter and weaken its 
optical characteristics. Thus they appear less and less glar- 
ing as the stains become older. These transformations are 
always accomplished very slowly; thus Valentin clearly 
proved the presence of blood on an old wooden dissection-table 
which had not been used for three years, and which had re- 
mained for that time in a moist locality, and on an old rusty 
hook ^'hich had formerly served to hang meat on in a 
butcher's shop.f 

Notes on Physiological aitd Pathological Appuoationb. 

1. Additional light might be thrown on the function of 
the spleen by examining the spectrum of the splenic vein ; 
we might also discover the origin of the coloring-matter of 
the bile. 

2. By means of its spectrum, blood may be easily recog- 
nized in urine, and detected in some forms of albuminuria, 
even if it be also charged with the coloring-matter of bile. 
Highly-jaundiced urine absorbs all the blue end of the spec- 
trum ; but, as the green, orange, and red rays are unaltered, 
the two bands of scarlet cruorine are readily seen. The re- 
cent menstrual fluid, when dissolved and properly diluted, 
gives the spectrum of scarlet cruorine ; so does urine mixed 
with menstrual fluid, even if highly bilious. J 

3. Perhaps in icterus, in the typhoid affections, where the 
blood becomes blackish, in melanosis, characterized by the 
presence of colored matters in the blood, etc., spectrum analy- 
sis might with advantage be applied, suggests M. Benoit. 

* A. H. Gallatin : '^ Note on tlie Absorptioa Bands of Effiznatine and 
Cruorine." (Proc. Lyo. Nat Hist, N. Y., vol. i., p. 178, 1871.) 

t Valentin : *' Der Gebrauoh des Spektroscops zu pbjsiologiscben and 
artzlicben Zwecken/* 1868, p. 98. 

\ W. Bird Herapatb : op. dt, loe. cit. 
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Table of the Eight Different Blood-Spectea. 

1. Red or oxidized crnorine. 

2. Brown or reduced " 

8. Brown or oxidized hsBmatosine. 
4. Bed or reduced ** 



5. HsBmine. 

6. Blood, NH«8. 
treated by 

r. " acidified 
ether. 
1 8. " H8. 



The origin of 
these spectra 
is unknown. 



Notes on the Deviations in Color of Normal and 

Diseased Slood. 

It is red in all the vertebrata ; in the invertebrata it is gen- 
erally not, though some, as the leech, have red blood. In 
some it is blue, in the snail, for instance. In man, both white 
and bine blood have been admitted. If drawn daring diges- 
tion, when much chyle is in circulation, it is whitish. A case 
of blue blood, the only observation known, is reported by a 
physician of the H6tel-Dieu. A woman with a. scorbutic 
affection had haemorrhage from the nose and eyes, and the 
napkins were colored blue by the blood. Acids had no effect 
upon the color, and alkalies destroyed it, properties belonging 
to Prussian blue. The red color varies : that of woman is 
said to be less red than that of man, of adults than of chil- 
dren, that of the cat clearer than that of the ox, etc. Pregnan- 
cy gives, it is said, a darker tint. Thei'e is an organ- whence 
the blood issuea red — the kidney. Gases cause the mogt inter- 
esting changes of color. M. Bernard says that in very grave 
typhoid fever he had seen the blood in the veins not rutilant, 
it is true, but of a cherry-color, so much redder than is natu- 
ral, that when the vein was opened he had at first supposed 
it to be arterial.* The venous blood of a bird killed by 
carbonic oxide is red— not so if sulphuretted hydrogen be 
the agent. All organs save the kidney can change the color of 
the blood. It is said oxygen reddens and carbonic acid black- 
ens the blood. When an animal is placed in an atmosphere 
containing thirty per cent, carbonic acid, it dies, and the blood 
is found black in all the organs. A red color can come from 

* *' Notes on M. Bernard's Lectures on the Blood, bj Dr. Atlec," 1854, 
pp. 18, 22. 
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very noxious gases ; thus oxide of carbon reddens the blood very 
highly. Even after coagulation this red color persists ; though 
the blood is blackened by carbonic acid, it becomes more red 
on exposure to the air, and arterial blood under the same cir- 
cumstances darkens. The carbonic oxide prevents any further 
change, and after two or three days the color of the blood is 
the same. Sulphuretted hydrogen blackens the blood, and it 
does not change afterward. This color is of importance in 
cases of poisoning by charcoal. In these it is not the carbonic 
acid that kills, for there is never thirty per cent, in the room ; 
it is the carbonic oxide that destroys life, of which one per 
cent, in the atmosphere is fatal. In cases where persons are 
killed by charcoal-vapor the blood is found red, except when 
death has taken place after their removal to another air. If 
the blood be found black, the person has evidently been re- 
moved frijm the influence of the charcoal before life was ex- 
tinguished.* The blood-globules are easily oxygenized ; this 
property can be readily arrested by certain substances. Prns- 
sic acid, mingled with a liquid in which the phenomena of 
oxidation are taking place, arrests them immediately. It has 
exactly the same effect upon the blood, so far as color is con- 
cerned, as carbonic oxide and oxygen itself. Given to an 
animal, the blood is found red, and, as when carbonic oxide 
is given, a further change in color is prevented. It seems as 
if the oxidizing property of the blood was at once arrested, 
the animal dying because it has no oxygen, its blood having 
lost the property of absorbing it.t When an animal is bled 
to death from the large veins, the blood at first flows black, 
but at last it issues red, and there is no distinction between it 
and that in the arteries. When a limb is detached from the 
body, with the exception of the artery and vein, or, for greater 
security, these are cut also, and tubes are used to connect their 
extremities, the blood for a few moments returns black ; but, 
as soon as the nervous influence is extinguished, it returns 
red. What proves the necessity of the aid of the nerves, in 

♦ Bernard: op, cit, pp. 20, 21. t Ibid., p. 21. 
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the transformation of the blood, is the fact that if the nerves 
be excited by galvanism, the returning blood becomes black 
again. * In the blood some substances have their chemical ac- 
tions entirely masked. When some lactate of iron in solution 
is dropped into water, and then the cyanide of potassium 
added, prussic blue is formed. If it is dropped into serum, a 
kind of combination is produced between the iron and albu- 
men, so that the blue is not formed by the addition of the 
cyanide. If, however, an energetic acid, that will destroy the 
albumen, be added, the color will at once be formed. "When 
the cyanide and the lactate are injected into the jugular veiu 
of a living animal, Prussian blue is never formed in the blood ; 
but, when these substances pass out in the urine, or into the in- 
testines, when the albumen has been destroyed, then Prussian 
blue makes its appearanccf When exposed to the air, the 
blood of the cephalopoda becomes a bright blue, and that of 
crabs becomes blackish, j: 

Notes on Quanttiative SpEorBAL Analysis of the Blood. 

Perhaps before long we will be able to make reliable quan- 
titative determinations with the spectroscope. Thus it might 
be applied to perfect the method of Welcker for the estima- 
tion of the quantity of blood contained in the animal. Sup- 
pose that to obtain an absorption-band of a certain width, with 
a certain light, it is necessary to add to 100 c.c. of water, 2 c.c. 
of the blood of a dog, for instance. If we rapidly bleed this 
dog, and then wash with care its circulatory system, we would, 
by mixing the blood with the washing-water, obtain perhaps 
ten litres of colored liquid. To refind our absorption-band 
with its exact width, it would be necessary, for instance, to 
mix with 100 c.c. of water, 20 c.c. of our liquid. Then 20 c.c. 
of the liquid would contain 2 c.c. of blood ; hence the ten 
litres would contain one litre.§ Thus might also be estimated, 

♦ Bernard : op, «i., pp. 21, 22. t Ibid., p. 82. 

X Paal Bert: ** Lemons sur la Phjsiologie Ooinpar6e do la Bespiration,* 
etc, 1870, p. 76. 

§ Ibid., op. city pp. 76, 77. 
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by tliis method, the relative quantity of blood-globules or at 
least of lieBmato-crystalline, which the blood of different per- 
sons in various conditions contains. Perhaps we might de^ 
tennine in this way the percentage of globules contained in 
the blood, in chlorosis, etc. 

BCBLIOGRAPHY OP QuAHTTrATIVE SPBCTHAL ANALYSIS OF THE 

Blood Ain> other Colobed Fluids. 

W. Pbeyeb: ^'Annalen dcr Chemie nnd Pbarmocie/' Bd. 140, S. 187- 

200, 1866. 

Borichte der Deatcben Cbemiscben Gesellscbail zn Berlin, i^., p. 

404, 1871. 
B. YiBBOBDT : " Ueber die Anwendung des Spectral- Apparates zwc qnan- 

titativen Bestimmnng von Farbstoffen.'' Bericbte der Deutcben 

Obemisoben GesellAcbaft zn Berlin, iv., p. 827, 1871. 

**Die Anwendong dea Spectral-Apparates zur MessnDg und Yer- 

gleicbnng der Stfirke des forbigen Licbtes." 1871. 
IIuGK) ScniFF : " Ueber die quantitati7e Bestimmnng von Farbstoffen mit- 

telst des Spektroskops.^' Bericbte der Dentcben Cbemiscben 

Gesellscbaft zn Berlin, i7., p. 474, 1871. 

Additional Notes on the Color op Blood in Animals. 

The blood is very rarely colorless : it is so in the echino- 
derms, the amphioxus, etc. In an immense number of inferior 
animals it has a feeble bluish color ; thus the cephalopoda, the 
gasteropoda, spiders, etc. ; in some a yellowish or reddish tint ; 
as in many insects, crustaceans, etc. These colorations vary 
not only with the species, but often even with the individual. 
The annelides generally have red blood, but in some species it 
is green. In all the vertebrata, except the amphioxus, it pre- 
sents an intense and well-known red color.* In almost all 
the invertebrata, the floating corpuscles, the blood-globules, 
are colorless. But there are some exceptions. Several ob- 
servers, and especially Eouget,t have found reddish corpuscles 

* Panl Bert : op, cit.y p. 69. 

tBoaget: ^^Notesnr Pezistence de Globules color^es cbez plnsienrs 
esp^des d'animanx.^' (Journal de la Physiologie de VEomme et dee Ani- 
maux. Public par Brown-S^qnard ; t. ii., p. 660, 1859.) 
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in several species of Ascidians and in the genns Sipuncnlns. 
But, in the great majority of cases, the blood-coloration, when 
it exists, is due to the plasma in which the corpuscles swim. 
It is different in the vertebrata where the plasma is almost 
colorless. 

Spectral analysis — that beautiful science founded on the 
labors of WoUaston and Frauenhofer, of Brewster and Draper, 
of Bunsen and Kirchhoff— is still in its infancy. We have firm 
faith that, in the years to come, many difficulties will be over- 
come T>y the man of science in the realms of physiology, pa- 
thology, and diagnosis, with the new and powerful weapon 
which they have presented to him. 
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IN THS Chaib. 

Drs. 0. M. Bell, J. Ackebman Coles, Edward J. Hogan, 
JosiAH C. NoTT, Ohablks P. EussELL, and James V. S. Wool- 
ley, were inaugurated Kesident Fellows. 

Dr.* Charles P. Kussell then read the paper of the even- 
ing, entitled — 

VITAL STATISTICS AND THEIR CLAIMS UPON THE PRO- 
FESSION. 

Br CHABLES P. EUSSELL, K.D. 

Me. Pbesident akd Fellows of the Academy : 

In the paper which I shall have the honor of reading before 
you this evening, I have attempted little originality. The sub- 
ject of Nosology is an old one. Its application to statistical 
research, on a large scale, is of more recent date. Both have 
been expatiated upon by many eminent men to whom I shall 
occasionally refer, and of whose language I shall frequently 
avail myself as the best adapted to illustrate the theme. 
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Permit me in the beginning to sketch briefly the origin and 
progress of those efforts toward nosological classification and 
generalization, whose fruition we are now enjoying. The vast 
tiirongs of figures relating to life and to death, which within a 
few years have accumulated by such means, are slowly but cer- 
tainly unfolding the mysterious laws of national and cosmical 
disease. We may liken them to the myriads of stars upon 
whose countless array midnight philosophers have looked, and 
read to the world the majestic laws of space. 

We Ipiow that in antiquity the study of medicine was 
monopolized by the priestly caste. The Hindoos appear to 
have been the earliest to turn their attention to this subject ; 
as one of their sacerdotal medical treatises is referred to an age 
fourteen centuries before Christ, or nine hundred vears ante- 
rior to Hippocrates. This was called the Ayur Yeda, and was 
a synopsis by professional writers of still older medical lore. 
It contained a rude classification of diseases whose principal 
divisions were: Psychological disorders, founded upon the 
Eastern superstition of demoniacal possession ; infantile com- 
plaints ; and affections of the generative functions. It treated 
also of surgery, pathology, toxicology, materia medica, and 
hygiene. Other works of a similar character are mentioned 
as having been extant among the Assyrians and the early 
Egyptians and Greeks. Although some endeavor to arrange, 
describe and individualize, diseases may thus be traced to a 
period far anterior to the age of Hippocrates ; the descriptions 
handed down to us are exceedingly imperfect. In ancient 
times, as in our own, pestilences naturally attracted most of 
the popular attention, on account of the consternation created 
by their ravages, and they have therefore frequently received 
historical mention. But neither the classic historians of the 
Jews, the Greeks, nor the Romans, described with any precision 
the plagues which swept over ancient countries. Notwithstand- 
ing that Thucydides gave an elaborate description of a pesti- 
lence by which Athens was devastated, its nature remains a 
mystery, although it was probably an epidemic of small-pox. 
A great number of plagues were mentioned by Livy, but it is 
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impossible to determine their character. Hippocrates and 
Gsden were more precise in their accounts of epidemics 
and other affections, but still confounded many and failed in 
accurately defining others which they have recognized and 
nnderstood. Celsus, who flourished during the reign of Au- 
gustus, left a remarkable and systematic review of the mala- 
dies then prevalent. Notwithstanding the confusion of diseases 
and ambiguity of definition which characterized the writings 
of these distinguished physicians, their delineations were often 
so perfect as to serve the purposes of modem observers. Al- 
thongh they were frequently erroneous in their speculations, 
they were clear and perspicuous in their narrations of pathog- 
nomonic facts, and thus establish a basis for nosological arrange- 
ment. But the analysis of diseases, like the other departments 
of medicine, was a slowly-progressive science, interrupted and 
modified by political events. During the middle ages medicine 
participated with its sister arts in the general obscurity and 
barbarism. Its scientific cultivation was confined to the 
Saracenic Schools—the principal of which flourished at Bag- 
dad, Cairo, Cordova, and Fez. The renowned Arabian phy 
sicians Avicenna, Avenzoar, Theophail, and Averroes, were 
familiar with the aphorisms of Hippocrates and the commen- 
taries of Galen. It appears that on the conquest of Alexandria 
some books were saved from the burning of its magnificent 
library, and that among them were those mentioned, which were 
soon translated by the Arabians. Thus they became disciples 
of the Greek pathology, resolving diseases into the four great 
classes, whose peculiarities were severally attributed to the 
sanguineous, the bilious, the phlegmatic, and the melancholic 
temperament. Many of their religious dogmas were necessarily 
interwoven with the doctrines which they promulgated. 

Although systems of authentic necrology have been in 
vogue for three hundred years in some places — for example, 
in Geneva, Switzerland, where all deaths within that period 
have been recorded — it was considerably later that the en- 
deavor was made to precisely define and methodically classify 
diseases. " Plater," in the language of Mason Good, " may 
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be regarded as the moming-Btar that first glimmered in tlie 
hemisphere of symptomatology, lis Servetns was in that of the 
circulation of the blood." The light of both was feeble and 
tremulous, but it twinkled in the midst of darkness and led on 
to the brightness of day. His work, entitled " Praxis Medica," 
in which he gives an imperfect sketch of a plan of symptom- 
atic nosology, was published in 1602. 

Sydenham subsequently seized the thread which Plater had 
first taken up, and in 1675 suggested giving to diseases shoil 
definitions, such as those by which plants were distinguished. 
His recommendation was not reduced to practice until 1781, 
when Franciscud Boissier de Sauvages, a celebrated professor 
of medicine at Montpellier, published an outline of a nosolo- 
gical system after the model of that employed by botanists 
in the classification of plants — ^by classes, orders, genera, and 
species. LinnsBus was at this period carrying forward his re- 
markable system of botany. Sauvages's treatise, which had 
previously been strongly indorsed by Boerhaave, was entitled 
^' Kouvelles Classes de Maladies." He improved it from time 
to time until, in 1768, shortly after his death, ap}>eared the cul- 
mination of his labors in his renowned work, the ^^ Kosologia 
Methodica." This contained the first full and systematic 
arrangement of diseases ever executed. Sydenham's sugges- 
tions had quickened in the well-stored and colossal brain of 
Sauvages until thence sprang forth the wisdom-armed crea- 
tion that gave form and substance to eveiy successive endeav- 
or of the kind. He was fond of acknowledging his indebted- 
ness to Sydenham, whom he styled " Anglus Hippocrates." 
Sauvages's Nosology embraced ten classes — each introduced 
by an elaborate pathological synopsis — 14 orders, 815 genera, 
2,500 species, and innumerable varieties, with the definition 
of each, its synonyms, history, diagnosis, prognosis, and treat- 
ment. This almost endless category called forth from M. de 
Eatte, in his eulogy of Sauvages, delivered before the Eoyal 
Society of Sciences at Montpellier, the exclamation, ^^ Quel 
nombre prodigieux d'ennemis 1 " 

The distinctions of Sauvages were generally founded upon 
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symptomatic characters. But his system was too diffuse, too 
full of ramifications — ^a nosological labyrinth, immense, won- 
derful, and perplexing. His herculean labors, however, pro- 
dued a deep impression upon the scientific world, and, like 
all great inventions, his production was soon subjected to 
improvements by other master-minds throughout Europe. 
Hence, the subsequent attempts of Linnssus, at Upsala, in his 
" Genera Morborum ; " of Vogel, at GK>ttingen, in his " Defini- 
tiones Generum Morborum ; " of Sagar, at Iglaw, Moravia, in 
his ^^ Systema Morborum Systematica ; " and of Cullen, at Edin- 
burgh, in his " Synopsis Nosologies MedicsB." That of Cullen 
appeared in 1792, and, on account of its intrinsic merits, at 
once supplanted all others. His method of classification 
resembled Sauvages's somewhat in form, but was even more 
comprehensive, while it was characterized by greater brevity, 
simplicity, and accuracy of definition. It contained but four 
classes — Pyrexiffi, Neuroses, Oachexice, and Locales. He re- 
duced the 44 orders of Sauvages to 20, and his 315 genera to 
151. He did not attempt to arrange the diseases according to 
their proximate causes, but more especially with reference to 
the pathological elements upon which they depend. Such a 
system, however, must necessarily have partaken of the imper- 
fections which marked contemporaneous opinion or conjecture, 
and have been subjected to continual modification. Naturally, 
therefore, it became gradually overwhelmed, and sank at last 
under the waves of increasing knowledge. 

Cullen's chief competitors were Selle, Ploucquet, Pinel, 
Crichton, and Darwin, Time does not admit of more than an 
allusion to them. They made few innovations upon Sauvages's 
system, generally recognizing the same principle of making 
divisions dependent upon the prominence of particular symp- 
toms. 

The first attempt made in Great Britain to improve on 
Cullen was that of Macbride, whose four primary divisions 
were into Universal, Local, Sexual, and Infantile disorders. 

More modern nosologies have been devised by Parr, Bichat, 
Vicq-d'Azyr, Richerand, Young, Mason Good, and Farr. 
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Young and Good classified diseases according to the special 
functions involved. Mason Good's division was into aflTections 
of the Digestive, the Eespiratory, the Sanguineous, the Ner- 
vous, the Sexual, and the Excement Functions, with a distinct 
class for fortuitous lesions and deformities. 

Prof. Oarswell proposed a classification founded upon the 
elementary phenomena and products of diseases— a rather im- 
practicable one in the present state of medical observation. 

Many other nosological classifications have been propounded 
and employed by eminent men to facilitate their own special 
investigations. Some are suitable only for the practitioner ; 
others for the anatomist, the physiologist, the pathologist, the 
medical jurist. All such endeavors to reduce to system have 
helped to increase our stock of knowledge in fulfilling the spe- 
cific objects for which they were devised. In classifying dis- 
eases, the extent to which their analysis should be carried must 
depend upon circumstances, and for statistical uses the indi- 
viduality of the facts should be sufficiently preserved, while 
the distinctions should not be more subtle than is necessary to 
separate the facts. Such a system, and one applicable to the 
wants of different populations, was a problem first solved by 
Dr. William Farr. A statistical congress was convened in 
Paris, under the auspices of the French Government, in Sep- 
tember, 1855, to consider this subject, and they agreed upon a 
nomenclature of the causes of death essentially the same as 
that proposed by Dr. Farr. At another congress, held in 
Vienna in 1857, a uniform nomenclature and plan of registrar 
tion for all the European states was determined upon. Dr. 
Farr's classification was not so generally adopted; but has 
since been making its way in Germany and other portions of 
Europe. This nosological classification, though by no means 
perfect, doubtless possesses, in its practical bearings upon pub- 
lic health, advantages over every system that has preceded it. 
Let us examine for a few moments the principles upon which 
it depends. Its primary divisions are five, and are founded 
upon the manner in which diseases of similar character or 
type aflfect the population. Thus, we have, first, the great 
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class of zymotic diseases, chiefly comprising fevers par excel- 
lence — the epidemic, endemic, and contagious or infections 
disorders — ^which suddenly attack masses of people — which 
spring from diflferent sorts of malaria or from specific commu- 
nicable poisons — contaminate the atmosphere and the water, 
and decimate, in a brief time, civil and military communities. 
We read in sacred history of whole armies having been sud- 
denly swept away, as that of Sennacherib, which, while be- 
sieging Jerusalem, lost 185,000 men in a single night under 
the deadly breath of the destroying angel — a beautiful meta- 
phor, probably, for the swift and invisible blow of the pesti- 
lence. It has been well remarked that these diseases ^^ dis- 
tinguish one country from another — one year from another." 
They have formed epochs in chronology, and, as Niebuhr has 
shown, " have influenced not only the fall of cities, such as 
Athens and Florence, but of empires." This great class of 
maladies is the index of salubrity ; it is this class which varies 
to the greatest extent in different climates and seasons ; that 
constitutes the principal difference between the health of va- 
rious peoples and periods. It is eminently proper, therefore, 
notwithstanding the features which serve to distinguish these 
affections clearly from one another as from tliose of a different 
class, that they sliould be grouped together. The resemblance 
in their effects and influence is of vastly more importance than 
the disparity in their several traits. Associated in the same 
class, and partaking of their peculiarities in a minor degree, 
we have epizootic, parasitic, and inoculated diseases, with 
those resulting from the deprivation of sustenance and abuse 
of drink. 

Besides the zymotic disorders there is, as Dr. Farr expresses 
it, " a legion of diseases, never halting, and not so much con- 
trolled by external circumstances, viz., sporadic diseases, or 
ordinary maladies of every-day occurrence." These are some- 
times hereditary, sometimes apparently spontaneous, or trace- 
able to various exciting causes ; but not generally regarded as 
capable of direct propagation. They participate frequently 
in the fluctuations of zymotic diseases, being often modified 
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thereby, and thence assuming different types. First among 
these are the constitutional diseases, including the diathetic, as 
rheumatism and cancer, and the tubercular, as phthisis, scrof- 
ula, marasmus, and hydrocephalus. iNext we have the great 
class of local disorders — affections of special organs grouped 
in distinct systems, as meningitis in the nervous ; aneurism in 
the circulatory % pneumonia in the respiratory ; peritonitis in 
the digestive ; Bright's disease in the urinary ; metritis in the 
generative ; necrosis in the locomotory and osseous ; and boils 
in the integumentary. 

Next come developmental diseases, or those arising from 
morbid aetiou of the formative, reproductive, or nutritive pro- 
cessesj as disorders of newly-born children ; premature and 
preternatural births; cyanosis; atelectasis; spina bifida and 
other malformations ; diseases of women incident to the puer- 
peral state or to menstrual irregularity ; affections peculiar to 
advanced age, such as senile gangrene. and decay ; and disease 
consequent upon imperfect nutrition, as atrophy. 

The final class embraces deaths due to violent causes, the 
direct results of physical Qr chemical forces, whether applied 
accidentally, Buicidallyj or homicidally, and comprising, as a 
rule, cases necessarily subject to judicial investigation. Dr. 
Farr remarks that, in a political point of view, violent deaths 
are of great importance, as they bear more upon the eflScient 
part of the population. He regards them as a very prominent 
class, which should be distinguished from all the others, and 
this illustrates the point : ^^ A watch or machine may be de- 
stroyed by dashing it upon the ground or throwing it into the 
iire. Its motion may also be arrested by internal causes, hav- 
ing their source in its own mechanism. In the body are in- 
numerable processes going on which are not mechanical, and 
a change in which will destroy life, as the acid fermentation 
destroys milk or wine without any mechanical agency." 

I have taken the liberty to review Farr's classification at 
some length, and have consequently reiterated points which 
are undoubtedly familiar to most of those present. There may 
be others, however, who may not have had occasion to exam- 

8 
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ine this nosology, and therefore I have indicated its salient 
features, in order that my subsequent remarks may be correctly 
interpreted by all. 

Before proceeding to detail the difficulties which attend the 
proper classification of the various causes of death as they are 
returned to the Health Department, I will say a few words 
with reference to the history of our municipal r^;istration. 

The official memorial of deaths in New York City dates 
back to 1798, in which year were registered the names of five 
persons, three infants and two adults. It is somewhat singu- 
lar that both of the latter were negroes. In 1799 and 1800 no 
names were entered on the register. In 1801 there were 43 ; 
in 1802, 843 ; in 1803, 1,134 ; and in 1804, 725. From that 
date up to 1811 none were registered save in 1808, and then 
but424. In 1811 only 40 names were recorded. Thus, within 
fourteen years, in an average population of 70,000, there were 
registered an annual average of but 230 deaths. In 1812 
there were recorded 2,503 deaths — the first fair approximation 
to the actual number. 

. Many of these early entries were indefinite, as, for example : 
"Mrs. Dick's child, aged two years; place of death Green- 
wich Street " — ^no disease specified ; and " George Bennison's 
three children, interred in one grave." There were a few 
registries of the names of persons dying elsewhere than in the 
city, as in "Westchester or even Philadelphia — one being sim- 
ply recorded as " brought seventy miles for interment " here. 
Under the heading of " remarks " in these venerable books, is 
occasionally found some quaint record. As, for example, we 
are informed that Wm. Powell died on August 1, 1803, of a 
" casualty ; by taking too large a vomit." Fortunately, per- 
haps, for the posthumous reputation of Mr. Powell's physician, 
there was preserved in those days no record of the names of 
medical attendants. 

Although individual observers have left us accounts of 
various diseases which prevailed here in the last century — 
principally those of a pestilential nature— no attempt was 
made to collect authentic statistics of general mortality until 
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1803, when John Pintard, Esq., published the first bill of 
mortality, extending from November 1, 1801, to January 1, 
1803. Mr.. Pintard at the same time endeavored to direct 
public attention to the importance of a complete registration, 
not only of deaths, but also of births and marriages ; but 
without much success, as no laws encouraging such registration 
were enacted by the State until 1847, and it was only in 1853 
that a statute embodying stringent and specific provisions in 
these regards was adopted. But very little attention, com- 
paratively, was paid to the act, and no attempt made to en- 
force its requirements. The number of marriages and births 
returned increased, to be sure, but were still exceedingly de- 
ficient, as they remain to this day, not much to the credit of 
those who are delinquent in contributing to such important 
branches of registration. The number of death's reported was 
also far from being complete. The City Inspector supplied 
undertakers with burial-permits signed in blank, and they or 
the cemetery-keepers returned the certificates of death at their 
discretion. The most flagrant abuses were thus possible. This 
practice continued to a certain extent up to the organization 
of the Metropolitan Board of Health, in 1866, after which, no 
burials were permitted until the proper certificate of death 
had been deposited at the Central Office. Imperfect as had 
been the registration of death prior to 1866, the classification 
of their causes had been even more so. As there was no super- 
vision of any description over the returns, a large number of 
certificates were necessarily received which assigned the most 
indefinite and unmeaning causes, such as congestion, corpulen- 
cy, hereditary or congenital disease, extravasation, infiamma- 
tion, infiammatory fever, polypus, ulceration, bleeding, etc. It 
seems almost incredible that, but a little over five years since, 
such certificates should have been sent forward to serve as a basis 
for most vital scientific inquiries. Very little had been attempt- 
ed at classifying even those diseases which were recognizable 
until 1843, when Dr. Griscom, during a brief term of oflSce in 
the City Inspector's department, introduced the first improve 
mente. Thereafter, the principal zymotic affections were 
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grouped together ; but many others were assigned an uncertain 
and variable position. This was a great step in adrance, but was 
abandoned in 1859 by Dr. Kamsay, then registrar of vital 
statistics, who returned substantially to the old method of 
simply, alphabetical arrangement. He made a separate table 
of deaths from external causes, which, besides those from vio- 
lence, embraced cyanosis, malformation, old age, premature 
births, and sunstroke ; a i*ather motley assemblage. 

In March, 1866, the newly-organized Metropolitan Board 
of Health intrusted the vital statistics of this city to the su- 
pervision of Dr. Elisha Harris, to whom we are indebted for 
the adoption of Farr's system of classification. Since that 
time the causes of death have been arranged in accordance 
with that method — those of each week being separately classi- 
fied — ^the weeks being consolidated into quarters and the lat- 
ter into years. As the same system is pursued in Great Brit- 
ain and other countries, constant inteniatidnial exchanges and 
comparisons are practicable, which are not simply confined to 
individual affections, but are applicable as well to immense 
groups of cognate diseases. In this manner, statistics of mor- 
tality assume vast importance, and present for our considera- 
tion manifold questions of a physical, political, and social char- 
acter. They determine the laws which regulate the duration 
of life, and afford bases for calculations materially affecting the 
interests of millions. Statistics are far from being the barren 
array of figures ingeniously and laboriously combined into 
csolumns and tables, which many persons are apt to consider 
them. They constitute, rather, the ledger of the people, in 
which, as the merchant in his books, the citizen can read at 
oiace all the results of a year or of a period of years as coni- 
pared with other years or periods, and can deduce the profit 
or the loss which has accnied to the accoimt of morals, vital- 
ity, education, wealth, or power. It has been well said that 
" science has nothing to offer more inviting in speculation, than 
the laws of vitality, the variations of those laws in the two 
sexes at different ages, and the infiuence of civilization, oecu- 
pation, locality, seiasons,' and other physical ageticies, either in 
generating diseases or in improving the public health.^' 
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But, putting aside this broad and philosophic view of the 
importance of mortuary statistics, it is obvious that the appli 
cation of their deductions must be of gi'eat benefit to the phy- 
sician as a practitioner. This was perceived even as far back 
as Sydenham, who inculcated the doctrine that the treatment 
of diseases should have a reference not only to the immediate 
symptoms and to the season, but also to the epidemic consti- 
tution of the year and the locality. It has been said by a dis- 
tinguished author that " man is not bom, does not live, does 
not suffer, does not die in the same manner on all points of 
the earth. Birth, life, disease, and death, all change with the 
climate and soil — all are modified by race and nationality." 
Medicine, with the other natural sciences, has now abandoned 
vague hypothesis for truths determined by observation. Nu- 
merical expressions are now substituted for uncertain and 
conjectural assertions. Only a limited number of facts, how- 
ever, are contained within the horizon of a single observer. 
Power is derived from the aggregate observations of many. 
But, however remarkable may be the circumstances which are 
thus brought into view, they mUst owe all their value to prop- 
er classification, or, in other words, to the manner in which 
they are presented, both relatively and as a whole. The sig- 
nificance of mortuary classification is entirely dependent upon 
the accuracy of information supplied by death-certificates. 
As this becomes more apparent to the profession, and they 
recognize the full bearing upon the science of medicine of 
such masses of facts, they must also perceive that every single 
contribution to vital statistics is, in its ultimate value, as so 
much " bread cast upon the waters " destined to be '* returned 
after many days." 

These certificates of death pour into the Bureau of Vital 
Statistics incessantly, in a huge, chaotic mass, without form or 
meaning ; they must at once be severally grouped, analyzed, 
and arranged in their appropriate places. Their resultant fig- 
ures must not lie. The whole edifice must be built upon a 
substantial foundation of truth, or it will be defective, how- 
ever massive and imposing in appearance. But, in the first 
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place, gentlemen (and in this lies the inherent responsibility 
of the profession itself), the fundamental facts of which I have 
spoken miist he facts — clear and unmistakable ; and each must 
be BO unequivocally presented as to admit of but one inter- 
pretation. These facts are communicated to ns only upon 
certificates of death ; they should not be couched in vague or 
ambiguous language, for upon a proper conception of their 
meaning depends tlie whole fabric which we construct. 

To many it may seem superfluous to dwell upon this point ; 
but it is a vital one, and moreover one scarcely appreciated 
by the profession. Dr. Samuel Henry Dickson, of Philadel- 
phia, in an article recently published in the Medical Record^ 
and having reference to the same point, says : '' My purpose 
in preparing this paper was to urge upon my medical breth- 
ren the necessity of taking action upon the subject discussed, 
and rescuing the profession from the shame of a registration 
whose defects are all owing to their neglect, and whose value 
to the community would be vastly enhanced if they would aid 
the officials in the performance of the duties which they en- 
deavor to fulfill, but which are rendered so much more difficult 
by the want of skillful and prudent direction." In this con- 
nection, however, I am happy to state that the profession of 
New York, as a rule, are now much more careful and minute 
in their returns than formerly; such indefinite causes as can- 
cer, congestion, dropsy, inflammation, fever, hsemorrhage, etc., 
of which Dr. Dickson justly complains, being here rarely 
given. It may be safely asserted that our statistics of mortal- 
ity are now more accurate than those of any other city of the 
United States. But there are a few important points occasion- 
ally misunderstood or neglected by physicians, to which I shall 
refer, as I am confident that they do not receive the attention 
which they deserve. 

The functions of the Bureau of Vital Statistics, so far as 
they relate to mortality, are threefold and distinct. They 
consist — first, in authorizing the legal interment of the dead ; 
second, in the accurate registration of various particulars 
descriptive of each deceased for future identification; and. 
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third, in the scientific and systematic classification and analy- 
sis for public use of those affections which terminate human 
existence* ISoWj as the law makes it incumbent upon every 
physician who has attended a person in a last illness, to pre- 
sent to the Bureau of Vital Statistics, within a specified time, 
a certificate of death containing various details ; and as such 
certificates afford the only data upon which the bureau is ena- 
bled to accomplish the functions stated, it is essential that each 
certificate should be distinctly legible, and convey, in brief, as 
exact a statement as the physician can possibly supply. The 
certificate upon presentation is first critically examined, to dis- 
cover whether the death can be attributed to any cause which 
will necessitate a coroner's investigation. In sucb an in- 
stance, it is the legal duty of the physician, or the friends of 
the deceased, to report the death directly to the coroners or 
the police ; but, as neither the general public nor the profes- 
sion are fully acquainted with the provisions of the law, many 
of these cases are submitted to the judgment of the registrar. 
Section first of the amended law upon this subject, passed at 
the last session of the Legislature, reads as follows : ^^ Here- 
after, when, in the city and county of New York, any person 
shall die from criminal violence, or by a casualty, or suddenly 
when in apparent health, or when unattended by a physician, 
or in any suspicious or unusual manner," the coroner shall be 
summoned to hold an inquest. Laws to determine the neces- 
sity of inquests have always been extremely vague and diffi- 
cult of application. The act of 1847 directed the coroners 
to investigate the death of every person dying " under sxich 
circumstances as to require art inquest j^ which according to 
the revised statutes was to be held whenever '^ a person had 
been slain or had suddenly died.^^ 

The amended law which I have quoted above seems to bo 
sufficiently explicit. In order that it may not be violated, it 
becomes necessary for the physician in every instance to stato 
clearly the actual character of the fatal affection, and particu- 
larly the nature of any external cause in diseases which so 
often depend upon violence; such as fractures, wounds, ery- 
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sipelas, peritonitis, gangrene, pysemia, tetanus, phlebitis, gas- 
tritis, etc. If such affection have not arisen from an j ench 
cause, its character should be specifically indicated ; as, if the 
registrar be not satisfied in this respect, the certificate is neces- 
sarily returned for the required information before the burial 
can be authorized. 

The coroners, however, do not insist upon the literal inter- 
pretation of the law cited, but leave much to the discretion of 
the registrar. For instance, it may happen that in an old 
chronic case, a.^^ one of phthisis, bronchitis, Bright's disease, 
senile decay, and the like, the physician may not have visited 
his patient for weeks or not even months before death, and yet 
may be morally certain of the cause. In similar instances, as 
well as most cases of apoplexy, heart-disease, and trivial acci- 
dents, the coroner is not notified, although by a strict construc- 
tion of the law he might claim an inquest. 

2. Each item of name, age, condition, etc., should be ob- 
tained from the friends with scrupulous care, and should be 
inscribed upon the certificate so distinctly as to render a mis- 
take impossible. All these particulars have to be copied into 
registers; transcripts from such records are constantly de- 
manded for legal purposes, particularly for transmission to 
Europe, where in most courts of law they are the only recog- 
nized documents for special uses, and become invalidated by 
the slightest error. Their inaccuracy, therefore, often occa- 
sions indefinite trouble and prolonged litigation. Almost daily 
mistakes of this sort, originating with the physicians, are dis- 
covered, and their amendment, is frequently attended with 
great difficulties. 

3. With regard to causes of death upon certificates, I shall 
offer a few additional suggestions. 

The question is frequently put, " "What is meant by first 
and second causes of death f " The terms are certainly not 
exact, and are apt sometimes to occasion confusion. As a gen- 
eral rule, however, it is immaterial which cause is placed first, 
provided we can comprehend perfectly which was the pre- 
dominant or original agent to which the fatal result may be 
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imputed. For example, a child has died from scarlatina, with 
the so-called diphtheria ; it is not material which of the two be ' 
written as the first cause ; it will be registered as % case of 
scarlatina. Measles or whooping-cough will be considered as 
the cause, although bronchitis, pneumonia, or meningitis, may 
have been the immediate factor. A death will be ascribed to 
typhoid fever, although perforation and peritonitis may have 
actually carried off the patient. Cancer will be credited with 
the fatal result, although it may have occasioned any imagina- 
ble complication. Phthisis will be selected, although pneumo- 
nia may have accelerated the death. 

In sonie cases it may be advisable for the physician not 
merely to state the causes of death, but to add a few words of 
explanation. A person may have suffered from syphilis, and 
may have died of acute laryngitis without the syphilis having 
had any perceptible influence in producing the laryngitis, al- 
though possibly complicating it ; or, on the other hand, the 
laryngitis may have been unquestionably the consequence of 
syphilis. In the former case laryngitis would be chosen by us 
as the cause of death, in the latter case syphilis ; while it is 
obvious that, whether one or the other were placed as the first 
or as the second cause without further explanation, an error 
might be committed by the registrar. 

When two distinct diseases exist at one and the same time, 
as, for example, small-pox and phthisis, it is essential that the 
one actually causing death should be specially distinguished. 
The same is true of many affections dependent or not depend- 
ent upon other coexisting disorders, as Bright's disease and 
pericarditis or pleuritis, phthisis and diarrhoea, rheumatism 
and heart-disease. 

It is also important that the duration of each cause of death 
should be specified. A miscarriage may have left in its train 
a metritis, or a metritis may have been the only attributable 
cause of a miscarriage ; the length of time that each has ex- 
isted before death will afford a clew to the proper cause. 
Diarrhoea and marasmus may be assigned as the two causes of 
death, and are perhaps more frequently returned together than 
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any other two diseases ; either may provoke and induce the 
other, and it is only from the duration of each that we can de- 
termine which to select. 

It might be asked, " "WTiy , if confusion is liable to arise 
from want of clearness in defining the two causes, would it not 
be better to state simply one cause ? " We answer that the 
statistics of particular affections are often as interesting and as 
valuable as those of groups of diseases, and the different types 
and peculiarities by which certain diseases are distinguished at 
various periods are indicated, to a great extent, by the fluctna- 
tions of their complicating disorders. 

There are a number of diseases, a list of which is printed 
upon the backs of the present certificates of death, concerning 
which certain information is requested, either for statistical 
purposes or to insure correct classification. I will mention 
some of them. Cerebro-spinal meningitis is quite commonly 
given as the direct and only cause of death. All of these cases 
were formerly assumed in the Bureau of Vital Statistics to be 
those of the malignant purpuric or spotted fever, and they 
were, therefore, all classed with the zymotic diseases. Being 
struck with their large number, I have been led to make a 
special inquiry into the character of several cases, none of 
which were found to have been of the epidemic variety, but, 
simple inflammations, such as the name would imply. It is 
therefore necessary to discriminate between the two kinds, 
one of which belongs to the zymotic class, and the other to the 
order of nervous affections. Enteritis and gastro-enteritis may 
be diarrhoeal and zymotic ; or, on the other hand, due entirely 
to local excitement. Erysipelas may apparently arise sponta- 
neously, or may be superinduced by traumatic causes, when 
it would occupy a different position in our list. Gangrene 
may be of the specific hospital variety (zymotic) ; may be pro- 
duced by embolism (local) ; may be of the senile description 
(developmental) ; or may be the consequence of external vio- 
lence. Gastritis may be occasioned by internal causes (local) ; 
or may be the immediate result of intemperance (zymotic) ; or 
may be excited by accidental, suicidal, or homicidal applica- 
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tions from without (violence). Mania and convulsions may be 
of the peculiar kind dependent upon the puerperal condition 
(developmental) ; or may be more directly referable to cerebral 
disorder (nervous). 

A miscarriage or abortion may be the result of relapsing 
fever, syphilis, external violence, etc; Peritonitis may be puer- 
peral or spontaneous, or occasioned by some other disorder, as 
volvulus, or may be traumatic. Phlebitis may depend upon 
a wound or upon a surgical operation, as that for varices may 
be of the peculiar variety known as phlegmasia dolens, may 
arise without assignable cause, or may terminate some other 
affection. The same is true of pysemia, and either of these 
two diseases is frequently the only cause of deatli returned in 
cases oi piLerperal fever. Tetanus may be idiopathic or trau- 
matic, or the trismus of new-born children. 

I have selected a few of the most prominent diseases to 
illustrate the positive necessity of each physician's being suflB- 
ciently explicit in defining a cause of death to enable the regis- 
trar to classify it properly. 

If a woman die from puerperal peritonitis or puerperal 
convulsions, it will not suflBce if we are informed simply that 
peritonitis or uraemic convulsions was the cause : we must 
know more, or our statistics will be impaired in value from 
diseases having been assigned false positions. 

There are a few additional points (not absolutely necessary 
for purposes of classification), but which should be made as 
explicit as possible upon certificates, in order to afford valuable 
statistical information. In cases of abscess, ulcers, aneurism, 
necrosis, caries, cancer, etc., the location of the disease should 
be indicated. Heart-diseases, if an accurate diagnosis have 
been made, should be distinguished, as whether pericarditis, 
endocarditis, fatty degeneration, valvular disease, etc. The 
special variety of hernia should be stated. Malignant pustule 
— can it be referred to epizootic contagion t Premature birth 
— ^the cause and foetal age, if ascertainable. Preternatural 
birth (by which we understand one followed by speedy death 
after prolonged labor, instrumental and manual delivery, etc.) 
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Bhoald be described. Ic cases of syphilis, the variety, chief 
location, and manner of death, should be given. Every snigi- 
cal operation with fatal resalt should be specified, as well as 
the affection which necessitated it. 

The above information need seldom require more than half 
a dozen words. But, if a little more extended statement be 
necessary in order to give a perfect idea of the cause of death, 
it is assuredly better that the physician should devote a few 
moments to such an explanation rather than be misunderstood. 
Every day we receive one or more certificates with these brief 
but satisfactory indorsements. 

There are some terms employed not infrequently whose 
vagueness is very objectionable— as, for example,/i?&m nervosa^ 
standing at one time for typhus or typhoid fever, and at 
another for something else ; and gastric fever y which in one 
instance may signify remittent fever, in another typhoid, or 
nothing but gastritis. It is inexpedient to abandon, as Aitken 
remarks, the universally recognized names of distinct diseases, 
or to substitute new ones in their place. Sauvages and OuUen 
insisted particularly upon this point. "Words," says the 
former, " are good only with respect to their signification." 
However clear may be a person's ideas within himself, he can 
communicate them to others only by expressions equally clear 
and possessing a definite meaning. 

It has been maintained by some nosologists that it is pos- 
sible to eliminate entirely from our nomenclature all expres- 
sions of acknowledged indefiniteness. They would suppress 
the use of the terms mcmiHan^ ma/rasmuSy convulsions ^ a/nd old 
age, or senile decay. It seems to me, however (although no 
one more fully realizes the importance of accurate registration), 
that it would be impossible, with our present appliances and 
means of diagnosis, to avoid the employment of such expres- 
sions. Vague though they may be, they yet represent ordinary 
conditions, often of obscure origin, whoso elucidation would 
be impracticable. They are, besides, universally employed, 
and their statistics are therefore useful for comparison. 

There are a few questions connected with this subject of 
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nomenclature which seem proper for discussion and considera- 
tion in the Academy. In Dr. Dickson's article, before referred 
to, he takes occasion to criticise the term cholera mfoMum as 
a trivial and xmmeaning one on account of its not specifically 
designating any separate disease, and, even if it did, as being 
mostly impossible of diagnosis. I have for some time enter- 
tained a similar view, and have not admitted the name into 
our statistical tables and reports dimng the present year, be- 
lieving that it should be abolished and all the common diar- 
rhoeal complaints of children classified simply as diarrhcea. 
Our daily e2q[>erience teaches us that the certificates in these 
cases are entirely useless for any separate statistical applica- 
tion ; for the numerous ex^remon^ summer complamtj cholera 
infwaimm^ diarrho^^ enteritis^ enterO'ColitiSj gastro-^nteritia^ 
intestinal catarrh^ gastro-intestinal catarrh^ and muco-^nteriUs, 
are employed indiscriminately. The word dysentery is also 
occasionally used ia cases of the same character where no dys- 
entery has been present ; but such instances are too rare to 
affect the statistics of that disease materially. According to 
our returns, cholera infa/ntum is a disease of all seasons, of 
duration from a few hours to many months, and of occurrence 
in children up to ten years of age, as we learn from the Report 
of the Metropolitan Board of Health for 1869. 

Typho-malarial fever is an expression lately become fash- 
ionable. When used to signify the asthenic form of remittent 
or intermittent^ it would be more to the purpose, I think, to 
substitute those terms. A few of such cases, however, have, 
as I am informed, been examples of continued fever ^ depend- 
ent upon marsh-miasm, non-contagious, and devoid of the 
lesions characteristic of true typh^nd. In others there has 
been a suspected but not demonstrated coexistence of the two 
specific poisons. The designation typh^Mnalarial would seem 
a very appropriate and significant one for the last two varie- 
ties. 

Diphtheria and croup appear to be often confounded, or 
rather either the former term or that of diphtheritic croup is 
quite commonly employed in place of the latter. During 
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1870 there were reported 241 fatal cases of diphtheria in 
children under five years old against 381 of membranous 
croup. I believe that the general experience of the profession 
for that year should exhibit a much smaller proportion of cases 
of genuine diphtheria, even if its relative fatality be greater. 

This paper has thus far been confined exclusively to the 
consideration of nosology, the most important element of vital 
statistics. Man, however, is ushered into existence under nat- 
ural circumstances almost as impressive as those which cir- 
cumscribe his duration of life, and which attend its surrender. 
While millions are divesting their being of earthly garb and 
entering upon their eternal inheritance, other and greater mill- 
ions are assuming the heritage of life in forms moulded by 
chance and stamped with ancestral peculiarities. If, there- 
fore, it be profoundly interesting to contemplate the multitude 
of agencies which impel this innumerable caravan of pilgrims 
toward their destination, it is almost equally instructive to 
analyze the manifold causes which have contributed to their 
assembling together. 

The registration of births in New York has always been 
shamefully deficient, and, being elsewhere often assumed to 
represent fact, has been a frequent source of odium against our 
city. In 1854, the year following the adoption of a stringent 
law upon this subject, 17,076births were recorded ; but, as only 
a voluntary compliance with the law was found to be required, 
the returns gradually fell off until, in 1865, they became re- 
duced to about 6,000. During the ensuing year, which was 
marked by the establishment of the Metropolitan Board of 
Health, they reached 10,000, and have since been slowly aug- 
menting. Still, in the past year only 14,524 births were re- 
turned against 27,175 deaths. Compare these figures with 
those of the city of London for the same year, in which there 
were registered 77,278 deaths and 113,499 births, a birth- 
rate of 35 to the 1,000 inhabitants, while our statistics exhibit 
but 14 to the 1,000. Truly we would seem a degenerate race 1 

This culpable failure to return births entails a vast amount 
of trouble and even suffering upon innocent people. As I 
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have previously mentioned, certified transcriptB from the pub- 
lic records are the only documents recognized as proofs in cer- 
tain cases by most European courts of law. Identity, legiti- 
macy, inheritance, daily depend upon such proofs. In some 
portions of Germany a child is entirely debarred from admis- 
sion to the public schools unless his parents furnish this record 
of his birth. But a few weeks since I received a very eloquent 
appeal from a gentleman in Hamburg, whose child had been 
bom here in 1867, without the medical attendant having taken 
the trouble to return the birth. The writer complained bit- 
terly of the doctor's negligence, and stated that he was unable 
to place his child at school without such authentic proof of its 
birth. The physician has now lost all remembrance of the 
case, and it will be extremely difficult to remedy the wrong he 
inflicted. The act requires both the parents, and the medical 
attendant, to furnish these returns. Many of the parents, 
however, are ignorant or illiterate, and a large majority are 
foreigners, unacquainted with the law or unfamiliar with the 
language. During the past year there were recorded tlie 
names of 9,282 children of purely foreign extraction, and only 
2,553 of native parentage. These peculiarities of our popula- 
tion, as distinguished from more homogeneous ones, as well as 
the somewhat indulgent administration of our laws, would 
render ineffectual at present any measures to compel parents 
generally to report their children's births. That duty, there- 
fore, devolves upon physicians ; and in accomplishing it they 
must not deem themselves disinterested ; for thereby they are 
advancing the interests not only of their patients, but also of 
their own profession in supplying particulars which, when 
massed into statistics, become of acknowledged importance to 
medical science. The disparity in the sexes bom at different 
periods, the average number of women bearing twins, triplets, 
etc., the proportion of offspring from native or foreign pro- 
genitors, the ages and occupations of fathers, the average 
number of children bora at different periods of female life 
and in different seasons, the influence upon reproduction of 
the relative ages of pai-ents — these and other kindred ques- 
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tions particularly concern the medical man, and the sonrce of 
their solution lies in the large number of accumulated facts 
which constitute these statistics. 

Moreover, the actual number of births occurring in a given 
conununity each year is indispensable, in conjunction with 
other factors, for computing the increment of population dur- 
ing years intervening between those of official enumerations 
— ^and consequently, for the determination of the true death- 
rate. The remarkable precision with which this increase may 
be approximated is shown by the London tables, according to 
which the estimated population of that city on April 2, 1871, 
was 3,247,631 ; while the decennial census, taken on the same 
night, gave a population of 3,251,804 — a difference of only 
about 4,000 in three and a quarter millions— one almost in- 
appreciable. 

The limits of this paper do not permit me to dwell longer 
upon this subject. I trust that sufficient has been said to per- 
suade those physicians who refuse or neglect to return their 
births, that in so doing they are violating a moral, a legal, and 
a professional duty. 

And, in conclusion, I ask you, gentlemen, if it is not time 
that bodies of intelligent and public-spirited physicians, sudi 
as this Academy of Medicine, should take cognizance of, and 
condemn so reprehensible a state of things, for which doctors 
are principally responsible, and which, in an age like the 
present, is a reproach upon a civilized community ? Its reform 
concerns you, not only as representatives of a noble profes- 
sion, for whose advancement all stand ready to sacrifice per- 
sonal consideration, but also as a body of conscientious 
citizens, bound by every obligation to contribute whatever is 
equitable toward the success and reputation of the common- 
wealth. 

Dr. Chadsey said he believed that not more thau one-third 
of the births under the care of physicians were reported to 
the Bureau of Records, and that midwives never reported 
them. He would suggest that each physician and midwife 
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should keep a record of births, and it should be examined at 
stated times by the inspectors. 

Dr. Boix^EBS remarked that the author of the paper had 
gone over the ground so thoroughly, there was not much room 
for discussion. 

Dr. HuBBABD said he approved of the suggestions of the 
paper, but, until the Legislature passed a new law giving the 
Health Board power to make a monthly house-to-house visi- 
tation, an exact record of births could not be obtained. Many 
women are not attended by any physician, while others em- 
ploy midwives who do not report the births. 

Dr. J. FosTEB inquired of Dr. Russell if the Board of 
Health had the power to make a house-to-house visitation. 
Dr. Bussell replied that, it had, but a change in the law would 
be necessary to enable it to employ a sujQScient number of in- 
spectors — ^it would require three hundred inspectors to do the 
work properly. He thought the physicians should do their 
duty, althouff hhe favored a new law. He also stated that 
the German midwives reported births better than physicians. 

Dr. E. Eliot said he knew physicians who never reported 
births. He thought that, if they were made to pay the legal 
fine of ten dollars, they would be more prompt in reporting. 

Dr. EnssELL said that in some cases it was almost impos- 
sible to discover the medical attendants. Suits had been 
commenced against several physicians, and some had paid the 
fine. 

Dr. Van Kleek said that it seemed hard that those phy- 
sicians who habitually reported their births should be fined, if 
now and then they were a day or two behind the prescribed 
time — ^ten days ; while others, who never make any return,, 
escape. 

Dr. Hubbard said he believed in the method adopted in 
London, of dividing the city into a number of districts, wifli 
an inspector for each, and stated that it worked well in Provi- 
dence, E. I. 

Dr. EoBEBTS (Vice-President) said that the system inaugu- 
rated by the late able Sanitary Superintendent was pursued^ 
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he was confident, with equal zeal, fidelity, and saccees, by his 
successor, the present Eegistrar of Vital Statistics, to whom 
we had listened with so much pleasure. He did not quite 
share in the estimation in which statistics were held by many, 
compared with the practical duties of a health department, 
and thought that the registration of marriages^ the birth and 
stiU-bom registration, might be advantageously referred to 
some other department, as adding considerably to the expenses 
of clerk-hire and publication, which, cramped as the Health 
Department was for means, might be better spared, as not 
essential to the interests of true sanitary science, and objects 
rather of curious inquiry than practically important to the 
conservation of the public health. The record and tabulation 
of diseases and deaths annually is an important feature in all 
boards of health, and cannot be dispensed with. 

He said : Permit me to point out what I consider the essen- 
tial and imperative duties of a health department : First, to 
prevent, as far as possible, the introduction of disease into the 
city from without. Some diseases, as cholera and yellow fever, 
are always imported; others are often imported, as typhus 
and relapsing fever, and small-pox, although they may arise 
here from domiciliated germs. Now, to meet the first of these 
requirements, so far as contagion from abroad is concerned, a 
rigid enforcement of quarantine can alone be depended on, 
and with this, so far as contagion from abroad is concerned, 
the Health Department has but little to do. 

Eat, when it is ascertained that a case of disease has made 
its way into the city firom anywhere, the best efforts of the 
Board should be, and are, directed to preventing any further 
spread. Statistics showing how far and how successfully this 
has been done would be undoubtedly valuable, as proo& of 
suceess and guides and incentives to further effort. That this 
is possible and essential, is shown by the success of the efforts 
made te prevent the spread of the cattle-disease in 1868, and 
the consequent avoidance of sources of disease in the use of 
unwholesome food ; a point in which, in other ways, the Health 
Department exerts a very wide-spread and salutary influence. 
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Second, in every large city in which zymotic diseases have 
long prevailed annnally as endemics, and have become domi- 
ciliated, there remain dormant, at all times, seeds of contagion 
which at intervals awaken to activity and exert their deleten- 
ons influences. Now, where these seeds lark, or what they 
consist of, may not be known ; bnt, if,' as is strongly suspected, 
they either exist in decomposing filth and garbage/ or find a 
nidus there for their ova, it becomes the paramount duty of a 
Health Department t6 destroy^ by all known means and meth- 
ods of disinfection, these seeds of infection and contagion. 

Third, and most important consideration of all. Inasmuch 
as contagious diseases arise, not only from the zymotic exten- 
sion and diffusion of germs, but that these germs escape and 
are diffused within limited spaces of the surrounding atmos- 
phere, from the bodies of the infected themselves, their skins, 
breaths, and, above all, their excreta, which is particularly the 
case in diseases which have their seat in the mucous mem- 
branes of the intestines (as typhoid fever and cholera) and ad- 
here to clothing, etc., it becomes the duty of the agents of the 
Health Department to cause the freest ventilation and purity 
to be maintained in the houses of the sick — tenement-houses 
especially — to isolate some in upper chambers, with the least 
possible contact with the well, and to remove others to hos- 
pitals. 

Besides the duty of disinfecting above specified, these de- 
composing matters should be promptly removed, which is not 
done under the existing municipal arrangements. The street- 
cleaning should be under the control and inspection of the 
Health Department, which, unfortunately, it is not ; the latter 
having little or no share in effecting it. Until the two depart- 
ments are conjoined under a common head, and thoroughly 
and simultaneously performed, sources of disease will continue 
to be rife in our midst. 

The Board of Health, I see by the papers, have petitioned 
for the means of carrying on their work : reciting their labors, 
sanitary, not statistical ; and, in the interinhj they stand com- 
paratively still, and their employes are unpaid. If you would 
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have fewer items for the statisticiaD, you muBt continiie nnin- 
teiTuptedly the practical work of the department. 

You have, my fellow-academicians and feUow-citizens, a 
Board of Health, under the quiet but sagacious yigilance t)f a 
head whose sole objects are the sustaining of the honor and 
credit of the Board, and the safety of the dty, whose compe- 
tent assistants are on the watch daily and by night, when you 
are sleeping, unsuspicious of danger, to keep th6 wolf from the 
door, and secure your health and that of your families. This, 
from my own knowledge and experience, I assert is done to 
the very best of its means and ability. Look to it that these 
means are never crippled, and this ability never impaired. 
Beautify all your parks and squares, etc., if you will, with 
millions annually drawn from the city treasury ; but not at 
the expense of the custodian of the public health and safety. 

The Board of Hedth should be able to say, in the proud 
language of a noble Scottish family, ^^ Thou shalt want ere I 
want." Salaries equivalent to the social and professional po- 
sitions of those employed, many of whom are refined and intel- 
ligent gentlemen, in tiieir laborious, disgusting, and dangerous 
line of duty, should be punctually paid them. 

The street-cleaning is now in charge of the Police Depart- 
ment. 

The Academy then adjourned. 



SxATSD Mbbtoto, Novembeb 2, 1871. Db. E. B. Pxasleb, Pbesidknt, 

IS THB OhAHK. 

Dbs. T. . M. Cheesman and J. S. Monell were elected 
Eesident Fellows. 

The paper for the evening, on " Some Points in the Treat- 
ment of Fractures of the Shaft of the Oa Femoris," was then 
read by Dr. F. P. Foster. 

The Academy then adjourned. 
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Stated MssTDra, ITotehbeb 16, 1871. Db. E. K Pbaslbe, Pbssident, 

IK THE ChAIB. 

The President announced the reception of the Edmburgh 
Medical Journal for November, 1871, also several Norwegian 
books presented by the Royal University of Norway, at Chris- 
tiania, as contributions to the library. 

Dr. J. 0. NoTT then read the paper for the evening, on 
" The Natural History of Yellow Fever." 

The Academy then adjourned. 



Stated Meetino, Decembeb 7, 1871. Db. E. R. Peaslee, PBBsmEiTT, 

IN THE ChAIB. 

De. Chaeles W. Paokaed was elected a Eesident Fellow. 

Dr. Bell introduced Dr. L. D. Pilchee, Surgeon U. S. 
Navy. 

The President announced the reception of " The Proceed- 
ings of the Royal Medical and Chirurgical Society " of Lon- 
don, Vol. VI., No. 7, also the General Index for Vols. I. to 
LIII. of the Transactions. 

The Secretary read a letter from the Trustees of the Amer- 
ican Museum of Natural History, Central Park, inviting the 
Fellows of the Academy to visit the museum on Mondays and 
Tuesdays, when it is closed to the public. 

" The Natural History of Yellow Fever " was then dis- 
cussed by Drs. J. 0. Petees, A. N. Bell, Norr, Pilchee, G. 
M. Smith, Flint, and Walsee. 

The Academy then adjourned. 



Stated Meeting, Deoembbb 21, 18T1. Db. E. B. Peablee, Pbebident, 

IN THE Chaib. 

The President announced the reception of the following 
contributions to the library, viz., " La Lithotritie et la Taille, 
Guide Pratique pour le Traitement de la Pierre," and " Col- 
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lection de Calcules Urinaires et d'lnetruments de Chirurgie," 
by J. Civiale, M. D., of Paris, presented by Lis son ; also a 
pamphlet, on " Deep Sea Dredging," by Prof. Agassiz. 

The Secretary read abetter from Dr. Prosoroff, of St. 
Petersburg, Russia, describing an instrument for the transfu- 
sion of blood and for other purposes. A drawing of his in- 
strument was presented and examined by the Fellows present. 

The discussion on " The Natural History of Yellow Fever " 
was continued. 

The Academy then adjourned. 



Stated Meeting, Januabt 4, 1872. Db. E. B. Peaslee, Pcesident, 

IN THE Chaib. 

Dr. J. F. Chauveau was elected a Eesident Fellow. 

The President announced the death Dr. Henry D. Bulkley, 
an ex-President of the Academy, January 4, 1872, aged 
sixty-eight years. 

The President announced the reception of a work entitled 
" Trait6 des Operations des Vois Urinaires," par le Docteur 
Reliquet, of Paris. 

The annual election then took place, at the close of which 
the President announced that it had resulted in the choice of 
the following officers : 

Vioe-Preaidenty Dr. Samuel S. Pitiiple. 

Trustee^ Dr. I. E. Taylob. 

Cojn/mittee on Admission^ Drs. G. M. Smfih and E. H. 
Janes. 

Committee on Medical MhicSy Dr. J. C. Petees. 

Committee on Medical Education^ Dr. F. A. Bubball. 
Dr. J. R. LEAMiNa then read the paper for the evening. 
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RESPIBATORY MURMURS. 

Br JAMBS R. LBAMING, M. D., 
oni 01* Tna Tmrnro phtbiciaits to st. luxs's hobpitai^ nxw tobk. 

Mb. Pbesident and Fellows of the Academy: 

Laenneo recognized both bronchial and pnbnonarj breath- 
sounds, and explained them as being caused by air-friction. 
In describing pulmonary respiration, he says : " On applying 
the cylinder, with its funnel-shaped cavity open, to the breast 
of a healthy person, we hear, during inspiration and expira- 
tion, a slight but extremely distinct murmur, answering to the 
entrance of the air into and expulsion from the air-cells of the 
lungs. This murmur may be compared to that produced by 
a pair of bellows whose valve makes no noise, or, still better, 
to that emitted by a person in a deep and placid sleep, who 
takes now and then a profound inspiration " (Forbes's Laennec, 
p. 29) ; and the translator adds in a foot-note : " It will be 
most easily and distinctively perceived by applying the naked 
ear to the chest of a child." Laennec's view is theoretical. 
Indeed, at the time he wrote, the minute anatomy of the lung, 
and the constitution of the residual air, were not known. 
Subsequent opinions have been influenced more or less by 
Laennec's, especially in this, that all respiratory murmurs are 
considered to be air- and tube-friction sounds. Many difler 
from him as to the seat, but nearly all agree with him as to 
the mechanism. M. Beau, of Paris, placed its seat in the 
pharynx ; Dr. Sanderson, of Edinburgh, in the rima glottidis. 
Skoda, of Vienna, considered vesicular murmur as occurring 
only in inspiration, and being caused by air-friction, and he 
likened it to the noise one makes in forcing the air through 
the nearly-closed lips. He denies that the respiratory mur- 
mur has any thing to do with the vesicular breathing, which, 
he says, is a purely bronchial sound. Andral called it a sound 
oi pulmona/ry expansion, or vesicular respiration^ designating 
its seat, and giving it a name, which it still holds. Many 
speak of vesicular and respiratory murmurs as interchange- 
able terms, as the late Dr. Hyde Salter, who placed the seat 
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of the respiratory or vesicular murmur in the convective sys- 
tem, and mostly in the sub-pleural, minute bronchioles {Brit- 
ish and Foreign Medica-Chirurgical Review^ J'Jy? 1861). 
Dr. Waters, whose prize essay " On the Minute Anatomy of 
the Human Lung" has done so much to increase our knowl- 
edge on this subject, describes the mode of connection of the 
bronchioli with the air-sacs. The opening sometimes is, as it 
were, a hole punched out, clean and round, and the air, pass- 
ing in and out, must make a sound much in the same way as 
is done in a toy tin-whistle. The late Dr. Gammann, of this 
city, believed the cause of the murmur to be the passage of 
air into the air-sacs and out again. Dr. Williams, after speak- 
ing of portions of the chest where blowing-sounds are heard, 
goes on to say : " Then there is the vesicular respiration, 
which is heard in most other parts of the chest ; it is a diffused 
murmur caused by the air penetrating through the minutest 
tubes, and into their numerous vesicles or cells." Dr. Ger- 
hard, of Philadelphia (" Lectures on the Diagnosis, Pathol- 
ogy, and Treatment of Diseases of the Chest "), says : " The 
sound of air entering the vesicles is different from that caused 
by its passage through the tubes, and the former is, therefore, 
known as the vesicular sound, the latter as the tubal or blow- 
ing sound. The vesicular sound is often called a murmur, 
from its softness and diffusion over a large space, and can- 
not be produced unless the vesicles are healthy or nearly 
so." And, again, he says the cause of difference "seems to 
bo the different manner in which the air impinges upon 
the vesicles and tubes. But the vesicular sound is in part 
owing to the vibration of the air, and in part to the noise 
produced by the dilating of the vesicles themselves."* 

Dr. Walshe represents the natural respiratory murmurs as 
caused by inspiration and expiration, for which there is usually 
a healthy type, " commonly termed — a, pulmonary or vesic- 
ular ; J, bronchial ; <?, tracheal ; e?, laryngeal ; ^, pharyngeal, 

* Dr. Gerhard's Tiews of the mechanism of respiratory murmurs are 
verj similar to those pat forth in this article. 
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according to the part of the respiratory apparatus from which 
the sounds audible externally' are transmitted*" Dr. Corrigan 
divides the sounds heard in auscultation into. ^^ Bimpb sounds 
or murmurs, and compound sounds or rattles. • . . All the 
sounds heard in the chest belong to one or the other of those 
two Muds ; and, if, when you hear a sound, the exact nature 
of which you may be in doubt, you will first refer it to its 
class, your labor in determining what it is will be very much 
diminished.'' The American editor of ^^ Stokes on the Chest " 
describes vesicular murmur as that ^^ of a soft and gentle, or, 
as it had been otherwise described, a mellow, continuous, 
gradually-deyeloped, breezy murmur, unattended with a sen- 
sation either of dryness or humidity ; and we are properly 
cautioned by M. Foumet and his reviewer not to expect a 
character of sound which conveys the notion of a successive 
dilatation of separate vesicles, or, as it is sometimes called, 
pure and vesicular." Dr. Hyde Salter says : " There is another 
reason, to which I have not referred, which makes me think 
that the respiratory murmur must have a tubular or quoBi tu- 
bular seat, and cannot be formed in the air-cells ; it is, that 
fine crepitation, such as that of pneumonia, supplants it ; it 
does not merely drown it, it supplants it, the two do not co- 
exist ; " and farther on : " If, then, pneumonic crepitation is 
a veritable tube-sound, and its seat the microscopical tubes 
immediately subtending the air-cells, the supplanting and 
destruction of the respiratory murmur by it would show that 
this latter has an identical seat, and is therefore a tube- 
sound." As Dr. Salter is one of the latest, as well as one of 
the most brilliant writers on this subject, perhaps he represents 
the advanced views of the profession. Some consider the re< 
spiratory murmar as having a single seat and cause, while 
others recognize its composite character. Others speak of 
bronchial breathing, of the vesicular character, of the. pulmo- 
nary quality of the respiration, but attempt no analysis. The 
sounds formed within the broncho-respiratory are firequently 
confounded with, those formed within the true respiratory 
system. 
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A clear underBtanding of this whole matter will make it nc- 
ceasary, as preliminary, to consider, first, differences in the mi- 
nute anatomy of the tissue of the Inngs, and of the bronchial 
system ; secondly : in the circulation of the lungs and of the bron- 
chial system ; and, thirdly, the characteristics and constitution 
of the residual air, its object and office. The bronchial system 
may be called the broncho-respiratory system, and the pulmo- 
nary, the true respiratory system. They differ in almost every 
respect. The office of the broncho-respiratory is to convey air ; 
the true respiratory system is where the great function of vital- 
izing the blood is perfected. The bronchial system is* character- 
ized by cartilage in its fibrous sheath ; in the upper part, in 
nearly perfect rings, but, as the tubes pass into the lung-struc- 
ture, the cartilage gradually loses this form, and appears merely 
as deposits occurring at irregular intervals, down so far as to 
where the residual air constantly distends the tubes with force. 
The mucous membrane, also, of the broncho-respiratory sys- 
tem, is different from that of the true respiratory, in this, that 
it is ciliated epithelial mucous membrane, while the other is 
of tesselated basement epithelium.^ The circulation also is 
entirely different. The convective system is supplied by the 
bronchial arteries ; the pulmonary substance by the pulmonary 
artery. The nutritive arteries arise from the bronchial arte- 
ries, but have no accompanying veins. Their blood, after per- 
forming the proper office of nutrition to the pulmonary tissue, 
is at once reaerated, and passes into the venous radicles of the 
pulmonary vein prepared for systemic circulation.f The bron- 
chial veins return all the blood of the bronchial arteries ; the 
nutritive arteries have no veins. Their blood is reaerated 
where they do their work, and it finds its way into the venous 
radicles of the pulmonary vein as arterial blood. This anom- 
aly in the circulation is of great interest in explaining physio- 

* The ciliated colamnar epithelium, so characteristic of the bronchial 
mucoas membrane, ceases at the commencement of the alveolL (Dr. Wa- 
ters " On the Chest," 1868.) 

t Dr. Waters " On the Chest," pp. 16, 17. Also, Strieker's " Histology," 
1872, p. 448; Niemeyer, vol. i., p. 60; Wilson's "Anatomy," p. 614, 
1869 ; Gray's " Anatomy," p. 720. 
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logical canses and pathological effects. In pneumonia, it is 
the nutrient artery, accompanied by its ganglia of the organic 
nerve, lymphatics, etc., that preserves the life of the part, and 
governs the whole process of resolution. We can all remember 
the anxiety of practitioners, in the past, to prevent abscess and 
gangrene of the lung after inflammation. But time, and a 
more careful study of the natural history of the disease, have 
proved to us that gangrene and abscess are rare accidents, even 
when no treatment is had. This peculiar arrangement of the 
nutrient artery gives us an early knowledge, in miany cases, of 
commencing phthisis. Occupation of the air-sacs by tubercle 
interferes with the circulation, and blood is thrown back upon 
the bronchial artery, and the result is bronchorrhagia, a con- 
servative act ; like the application of leeches, it sets the ab- 
sorbents actively at work to remove the cause. And, in this 
way, cases of early phthisis are self-cured, or, at all events, 
ameliorated, and the physician is guided in his treatment. 

This singular fact in the circulation was discovered by the 
late Dr. Cammann, in making his experiments to prove the 
non-anastomosis of the arteries of the lung. Using a colored 
fluid suitable for fine injections, he found that, when he in- 
jected the pulmonary artery, the fluid returned easily by the 
pulmonary vein ; but, injecting the pulmonary vein, the fluid 
not only passed into the pulmonary artery, but, if the injection 
was carefully continued, it would also find its way into the 
bronchial arteries. Then, again, injecting the bronchial arteries, 
he found that the fluid after a little time passed into the pul- 
monary vein ; this proved that there was communication be- 
tween the bronchial arteries and the pulmonary vein, but not 
with the pulmonary arteries.* This was shortly after 1840, 
and before, I believe, any experiments had been made in 
Europe, in regard to this circulation. Since then several ob- 
servers have come to nearly the same conclusion. Drs. Wil- 
liams and Adriani believe ** the vessels of the bronchial mucous 
membrane terminate in the pulmonary veins, and those of the 
deeper plexus in the bronchial veins." Dr. Waters says,t 

* Communioated to me bj Dr. CammanD.J 
t *^ Minute Anatomy of the Human Lung." 
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after explaining his experiments, which were very full and 
minute : ^^ That a distinct and free communication exists be- 
tween the bronchial vessels and the pulmonary veins, admits 
of ocular proof. I have seen, with the aid of the dissecting 
microscope, the small vessels passing from the outer surface 
of the bronchial tubes, and forming a small trunk, which 
tenninated in a pulmonary vein ; " and again, " It may be 
said that such a view militates against the generally re- 
ceived opinion of the purity of the blood returned to the 
left side of the heart, for, if the bronchial blood is poured into 
the pulmonary veins, it is returned to the left anricle without 
undergoing the process of aeration. I would answer that the 
view I have taken is supported by anatomical facts, a basis on 
which all physiological theories should be founded." I re- 
member that Dr. Cammann, also, could not reconcile the in- 
congruity of the apparent fact that venous blood passed directly 
into the aerated blood of the pulmonary vein, and then to the 
left heart. Both of these gentlemen overlook the fact that the 
blood from the nutrient artery passes through capillaries in 
the true respiratory system on its way to the radicles of the 
pulmonary vein, and, of course, is reaerated. Dr. Bobert Lee, 
if my memory serves me (for I have not the paper at hand), 
says that the extension of the bronchial artery, after it has 
quit company with the vein, receives additions from the mam- 
mary and intercostal arteries, and has the proper title of 
nutrient artery. 

Am I not warranted in holding that there is a complete 
difference in the blood-vessels of the convective and of the 
pulmonary systems i The nutrient arteries of the bronchial 
system have their vence comites ; the nutrient arteries of the 
true respiratory system have no accompanying veins, but pass 
their blood reaerated directly into the pulmonary vein, pre- 
pared for systemic circulation. The nutrient artery, having 
its origin mostly from the bronchial, is no exception to the 
rule of complete difference in the two systems, for in its o£Sce 
it belongs wholly to the true respiratory. The vesseb of the 
bronchial system are the bronchial arteries and veins ; the 
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vessels of the true respiratory are the pulmonary artery and 
vein, and the nutrient artery of the lungs. 

Where the bronchial system ends the pulmonary b^ns — 
it is where cartilage ceases and alveoli commence. The 
structure of the true respiratory system is composed of termi- 
nal bronchu and of the air^acs, that is, wherever alveoli are 
found. Its object is, aeration of the blood. It is greatly dis- 
tensible, and in this differs from the convective system, which 
is but little so. The bronchioles have alveoli developed in 
their sides, but not to the same extent as in the air-sacs, which 
are but a skeleton net-work for the convenient spreading out of 
alveoli, with their rete mirabile of capillaries. The terminal 
bronchus enlaiges at its end, and the air-sacs are developed 
from this enlargement, according to Dr. Waters, as a cluster 
of leaves are sometimes from the end of a twig. From six to 
thirteen of these air-sacs are in connection with the enlarged 
end of a terminal bronchus, and this little cluster forms a 
lobulette — a complete type .of the whole lung. Each Ibbu- 
lette has its terminal bronchus and air-sacs for the devel- 
opment of alveoli, its twig of pulmonary artery and vein, 
its branch of nutrient artery, with the accompanying gan- 
glisB of organic nerve, lacteals, absorbents, etc. A collec- 
tion of lobulettes form a lobule, and a number of these 
constitute a lobe. The fibrous bands of the bronchial 
sheath, both of the white and yellow varieties, are continued, 
though with great tenuity, through the terminal bronchi into 
the air-sacs. They surround and give firmness to the frame 
of each alveolus. Kiemeyer affirms that muscular fibres are 
present in the true respiratory system. In emphysema the air- 
sacs lose their power of contraction, and become dilated, causing 
great suffering and disability to the patient. Time and free- 
dom from catarrh allow the function of contraction to return. 
Can this occur in any other tissue than the muscular ? 

Physiologists describe residual air as filling the respiratory 
system as hd^h up as the third or fourth divisions of the 
bronchiee. It not only fills the true respiratory system, but 
distends it. The elements of the distending force are : atmos- 
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plieric pressure, mnsciilar contraction, rarefaction, and the 
laws of diffusion of gases, and that of affinitive attraction 
between oxygen and venous blood. The residual air occupies 
its position with such persistence so as to be with difficulty dis- 
lodged, even after death. It keeps its place with vastly greater 
tenacity, during life, when each element of force is in active 
operation. 

During inspiration, tlie contraction of the diaphragm in* 
creases the capacity of the chest, and at the same time the epi- 
glottis is raised, and the weight of the atmosphere operates 
actively in dilating the lungs. Karefaction of the newly-in- 
spired air takes place upon its immediate and intimate admix- 
ture with the residual air, and is the third element of dilating 
force. The residual air is estimated to be 170 cubic inches, 
and the inspired air at 20. At each inspiration, therefore, the 
residual air will be increased about one-tenth part in dilating 
power, phis the rarefaction of the inspired air. But the pecul- 
iar elements of this expanding force are, the laws of the diffu- 
sion of gases, and that. of the affinitive attraction between the 
unaerated blood-globules, in the capillaries of the rete mirabile 
of the alveoli, and the oxygen, which is equally distributed 
throughout the residual air. Chemistry demonstrates that 
gases differently constituted in certain relations instantly in- 
teimix when brought together. The inspired air and the 
residual air present these differences. Air entering the con- 
vective system moves in a body through the bronchial tubes, 
till it meets the residual air, when, the law of tlie diffusion of 
gases operating, immediate admixture takes place. The resid- 
ual air is instantly renewed with oxygen, in accordance with 
this law. The inspired atmospheric air moves through the 
convective system, as far as the fourth division of the bron- 
chi», with no other resistance than the friction of the tubes. 
When it meets the residual air, it is immediately consumed, as 
it were, and docs not accumulate, causing resistance. On this 
account the inspired air moves with increasing velocity, pro- 
ducing air- and tube-friction murmur. Tidal air in health is 
only heard in inspiration. Velocity of the moving air in the 
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tube is the cause of murmur. Any one may demonstrate this 
fact by breathing through a tube gently, when there will be 
no murmur, but, if he increase the velocity of the moving air, 
he will get sound, which will be increased in sonority and 
raised in pitch just in accordance with the rate of motion. 
In health, in unconscious breathing, expiration is not heard, 
and we know by experience that, when it is heard in uncon- 
scious breathing, there is disease — phthisis or emphysema. 
A murmur may be produced at wiU, by hurrying the respira- 
tion. It is heard in systemic diseases, like cholera, or in 
diseases of particular organs, as in cardiac apnoea, or Bright's 
small kidney. The cause of murmur, in air moving in a tube, 
is velocity J increasing the air- and tube-friction. 

Prof. John W. Draper has given a convincing explana- 
tion, based on accurate experimentation of a£Siiitive attrac- 
tion in the systemic capillaries, as one of the efficient causes 
of the circulation. The same power operates in the pulmonic 
circulation, but with this important addition, that the atti*ac- 
tion is not alone in the pulmonic tissues and the blood, but 
principally in the venous blood and the oxygen of the residual 
air. This is the cause that brings the venous blood and oxygen 
together, in order that the blood may be purified and fitted to 
continue the life of the body. Let us endeavor to comprehend 
the intricate mechanism of the respiratory act. Inspiration 
has taken place — twenty cubic inches have been added to the 
residual air, evenly and equally admixed — dilatation has taken 
place with force, and is continued and increased by the rare- 
faction of heat. The true respiratory system, by its muscu- 
lar power, contracts, antagonizing the dilating residual air, 
and compressing it with force. Each particle of pure air, 
acknowledging its attra<;tion for the venous blood, presses up 
to the alveolus, through the struggling mass, and rushes to the 
blood-globule in the capillary — ^makes the interchange — gives 
up its oxygen, and receives in return detritus and carbon 
materials, loses its attraction, becomes passive, but is crowded 
back by other eager particles pressing forward, until finally it 
finds itself well up in the bronchus, with its filthy load, 
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whence it is expired. The blood-globule from the pulmonary 
artery, entering the capiUary of the alveolus, hurries along 
through the rete mirabile, drawn by its afiBnityfor oxygen, till 
it meets a particle of pure air, makes the interchange, loses its 
activity, but is pushed onward by other globules pressing for- 
ward from behind, till it finds itself in the venous radicle of 
the pulmonary vein, fitted for systemic circulation. The 
movement of the blood-globules is much assisted by the con- 
traction and relaxation of the muscular fibres of the true 
respiratory system in respiration. Different bundles of these 
fibres, in the healthy lung, contracting and relaxing in succes- 
sion, give not only a living vibratory motion, which assist in 
hurrying the globules along, but produce a susurrus, which, 
being heard at the chest-wall in multitudinous concert, is true 
respiratory mmrmur. If these axe facts in minute anatomy 
and physiology (and they hardly admit of dispute), they prove 
that the residual air, as a body, has no more currents than has 
the bottom of the deep sea. No change can occur except 
molecular, and none other is necessary. The law of diffusion 
of gases assures the comparative purity of the residual air, as 
well as its constant and guarded impurvby^ which is so neces- 
sary for the accomplishment of the vital act. The circulation 
would not go on, if each blood-globule should immediately 
come in cont'act with pure air, for then it would lose its im- 
pelling force, and, all of the blood-globules alike losing their 
attraction, there would be stasis. Instead of this, both in the 
blood and the residual air each globule and each air-particle 
moves in perfect order, never in each other's way. This shows 
how the individual may live in bad air for a time, resisting its 
evil tendencies, and even that of poisonous gases. It shows 
also why medical inhalations fail in their object. Medicated 
vapors have little or no admission into the residual air. Even 
oxygen gas, which is sometimes serviceable, can only supply 
atmospheric deficiencies. It can neither do the harm nor the 
good that has been predicated for it. An animal may even 
live for a time in pure oxygen gas, the active interchange 
taking place between the gas and the blood restoring the 
necessary grade of impurity in the residual air. 
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If, then, the only change or motion that is possible in the 
residual air be molecular, what becomes of the theories of air- 
and tube-friction murmurs, whether in the smaller bronchice 
or the air-sacs and alveoli, as cause of the so-called vesicular 
murmur ? Are they not physical impossibilities ? And, too, 
what becomes of the theories of the mechanism of crepitant 
rdle f If there is no motion but the molecular, there can be 
no bursting of bubbles in the microscopic tubes, and that 
theory falls. If the residual air constantly and forcibly dis- 
tends the true respiratory system, how can the bronchioles and 
air-sacs come together, to be separated by each inspiration of 
fresh air, so as to produce fine crepitant rdle ? Tliis theory, 
likewise, supposes a physical impossibility. All theories, 
whether of vesicular murmur or crepitant rdle^ which ignore 
the presence of the residual air, are of necessity incompetent. 
The fact that residual air has none but molecular motion may 
be demonstrated by a distensible bag, as of India-rubber. 
While it is being forcibly filled with air, there will be air- and 
tube-friction murmur at the mouth only, where the air moves 
in a body with velocity. The body of air in the bag will be 
increased by particles of air sliding in among each other, and 
over those sticking to the wall of the bag; there is no friction 
against the wall, and consequently no murmur. Eut there will 
be resisting vibratory sound in the walls of the tense dilating 
bag; different, however, from that of the contracting true 
respiratory murmur in this, that it is only heard during dilata- 
tion, while the other is continuous, because owing to active 
muscular contraction. Dr. Hyde Salter says, after speaking 
of the occupancy of the true respiratory system by residual air, 
and that about twenty cubic inches of atmospheric air are 
added at each inspiration : ^^ Each air-cell is, therefore, a tenth 
larger at inspiration than at expiration. Kow, it is incon- 
ceivable that this slight variation in the capacity of these shal- 
low, open concavities should be attended with any sound. I 
cannot conceive it possible. For, be it remembered, that the 
air-cells are not nearly-closed cavities communicating by con- 
stricted orifices with the general cavity of the lobular passage, 

10 



140 Transactions of the 

but wide-mouthed and patulous like a teacup. And, be it re- 
membered, too, that in respiration the air is not pumped out 
of and into the cells, but, bs they undergo this slight change 
of volume, a small part of their contents passes just without 
them ; and then again, on their recovering their capacity, from 
without just within them, if one can speak of 'within' and 
* without,' in reference to such slight interchange of situation. 
For, really, the renovation of the air in the tissues of the lung 
does not depend on its actual removal, but upon the law of the 
diffusion of gases." 

This reasoning is cogent. It proves that there is no motion 
in the air-sacs and alveoli to produce air- and tube-friction 
sound, and yet he attempts to show that there is such motion 
in the smaller bronchise and intralobular passages. He says : 
" But while the movement of the air at each alveolus would be 
so slight, so almost inappreciable, the collective expansion of all 
the alveoli common to a lobular passage, and the consequent 
abstraction of air from the general cavity, would be considera- 
ble, and would create a considerable rush of air into the lobular 
passage to supply its place ; for the modicum of air, however 
small, appropriated by each dilating air-cell, would of course 
be multiplied by the number of cells communicating with the 
common axial cavity of the lobular passage." 

Dr. Salter's able reasoning shows that there is not enough 
motion in the alveoli or air-sacs to cause sound, and the same 
reasoning applies with equal force to the air in the bronchioles 
and intralobular passages. The residual air occupies these 
passages just as well as it does the air-sacs, and is com- 
pressed in one as well as the other ; one-tenth is added at each 
inspiration to the whole body of residual air, and Dr. Salter 
himself has said that these small bronchial tubes were largely 
distensible ; consequently the velocity of motion in these pas- 
sages where alveoli are developed must be too little, if there be 
any at all, to produce any sound. Dr. Salter's argument to 
prove that the seat of crepitant rdle and the seat of respira- 
tory murmur are the same — " the rdle supplants the true re- 
spiratory murmur, the two do not coexist " — ^heretofore quoted, 
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is convincing. Had lie placed the seat in the air-sacs and 
alveoli as well as in the terminal bronchioles, he would have 
been correct, for then he must have acknowledged that it 
could not he hy tiibe- and airfridion^ and he would have been 
forced to accept the trne explanation, that of dilatation and 
contraction. Crepitant T&le indicates the commencement of 
the process of inflammation, and it supplants the true respira- 
tory murmur. Let us study the evidence in the light of the 
true respiratory murmur. 

If one have lately examined the chest of a person in health, 
and have noted the murmur in its fuUness and i)erfection, and 
should be called to see him suffering from a chill, with pain 
in the head, back, limbs, etc., and should again examine the 
respiration carefully, he will probably still hear the true re- 
spii'atory murmur, but it will be obscured or muffled. All the 
capillaries of the lung are crowded with blood, which is the 
explanation of the muffled murmur. If he wait a few hours, 
he will find the true respiratory murmur absent, and, in place 
of it, the fine crepitant rAle. The congestion of the capillaries 
of the lung still remains ; there is scarcely a perceptible differ- 
ence in the percussion-note ; the residual air still occupies its 
seat in the true respiratory system, and it still continues to 
dilate the air-sacs, alveoli, and terminal tubes. Whatever 
change has taken place, must have been at the seat of the true 
respiratory murmur. 

In tissues that may be seen, what is the fii'st result of in- 
flammation? Is it not that plastic material is thrown out 
into the connective tissue ? This, also, must take place in the 
lungs. The connective tissue of the lungs, delicate as it is, 
has been filled with plastic material. It has become thickened 
and stiffened, it cannot contract, and the true respiratory 
murmur is gone, but it must yield, though unwillingly, to 
the dilating force of the residual air, separating newly -formed 
plastic exudations, causing sound — fine crackling — which is 
crepitant t&U. If he wait a few hours more, and examine 
again, he will find that crepitant rdle as well as true respira- 
tory murmur has gone, and all is silent, or there may bo 
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bFoncliial or tabular breathing. Exudation has been pourea 
into the true respiratory system, and consolidation is the 
result. The seat of crepitant rdle is now become the seat of 
exudation. If I have studied this matter as correctly as I have 
carefully, this is the process gone through with, and is the true 
mechanism of crepitant rdle. 

In this paper I have endeavored to show that the bronchial 
respiratory system is entirely different from the true respiratory 
system in anatomy, physiology, object and use, and that the 
physical signs of pathological change are- equally distinct and 
different. 

The composite character of the respiratory murmur must 
be made evident, analytically as well as synthetically. The 
two elements, different in cause, character, and seat, must be 
individually studied in order that we may correctly understand 
their significance in pathological changes. We may present 
their union and the result to the eye, thus : 



Broncho-respiratory 
marmnr. 

« 

True respiratory 
murmur. 



Respiratory mnrmor. 



The reasons for introducing a new terminology are, that 
broncho-respiratory and true respiratory are descriptive, and 
indicate the seat of the murmurs. The term vesicular mur- 
mur was applied by Andral, supposing that it described the 
minute anatomy of the seat of the murmur ; but later investi- 
gations show that the term is misapplied, for .there are no 
structures that may properly be called vesicles in the lungs. 
Again, the terms vesicular and respiratory have been applied 
indiscriminately, and their present use would lead to confusion 
and misapprehension. 

In order to practically study these murmurs, it will best be 
done by selecting a healthy person about twenty-five years of 
age, with perfectly developed chest, and with muscles not 
hardened by manual labor. 
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BESPmATOBY MUBMUBS. 

Placing the ear lightly yet firmly upon the chest, allowing 
the head to rise and fall with the respiration, listen to the 
breath-sonnds. The tidal-air murmnr will first catch the ear 
as modified by the true respiratory mnrmnr, and, as has been 
described, is like the sighing of the trees over onr heads in the 
forest, when the boughs are gently stirred by the breeze. The 
character and quality of the respiratory murmur depend upon 
the absence or excess of one or the other of the composing ele- 
ments. If the true respiratory murmur be maximum in full- 
ness, the tidal-air sonnd will be short, only heard in inspira. 
tion, and will be of the soft, breezy character described as 
gently sighing. 

"While, if the broncho-respiratory be in excess, the tidal-air 
sound will be harsh, raised in pitch, and will be heard both in 
inspiration and expiration, and becomes a sign of disease as the 
other is of health. 

BBONCHO-BESFIBATOBY MTTBMUB. 

Broncho-respiratory murmur may be studied by forcing the 
breathing, when it will be heard in both inspiration and expi- 
ration, and its harshness, loudness, and pitch, will depend 
upon the force given to the respiration. This murmur may be 
heard in its perfection, in the chest of a child before the true 
respiratory murmur has been developed. 

TBUE BESPIBATOBT HUBMUB. 

The ear accustomed to auscultation, after a few moments 
of concentration of the attention upon the respiratory murmur, 
will recognize its dual composition. If the chest be perfect in 
condition, the tidal-air sound wiU be heard in inspiration only 
— soft and short, like breathing gently through the closed 
teeth — ^while the true respiratory murmur will be continuous, 
increasing in fullness in inspiration and diminishing in expira- 
tion. It is of low pitch, and is like the roaring of the sea at a 
distance, the waves breaking on an even shore of sand ; or, 
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better still, like the sound made by bees in cold weather, when 
the hive is tapped with the finger. It is like the innumerable 
vibrations of the wings of bees, increasing to maximum in in- 
spiration like the breaking waves on the near shore, and de- 
creasing in expiration like the receding waves. If the breath be 
held, this murmur may be heard without admixture, and studied 
separately. I believe the sound is the susurrus of the delicate 
muscular fibres of the true respiratory system, contracting and 
relaxing over the dilating and resisting residual air. If the 
breath be held after a full inspiration^ the murmur will be at 
its maximum ; if it be held after eitpirationj it will be at its 
minimum fullness. It cannot be exaggerated, as has been said 
of the so-called vesicular murmur. If the true respiratory 
system be unduly dilated, it loses its power to contract on the 
residual air, and the murmur wholly ceases. This is a sign of 
emphysema, and is proof of the muscular cause or origin of 
the sound which may return again after rest. Dr. "Walsh con- 
siders no theory of the cause of respiratory murmurs to be 
well established. But he says : " The muscular actions going 
on in the chest will give rise, in some persons, to a peculiar 
buzzing, rumbling sound .... it is continuous, not rhythmical 
with respiration ; and rather increases than diminishes in in- 
tensity when the breath is held." 

This murmur only commences to be developed in the child 
at eight years of age, becomes recognizable at twelve, but is 
only fully developed at maturity. A beginner in auscultation 
may recognize true respiratory murmur in a good subject with 
ease. But, when the chest has lost its excellent quality as an 
acoustic chamber by physical changes, resultant from inflam- 
mation, or other causes, the expert ear alone can arrive at di- 
agnostic truth. 

These facts, instead of being a matter of discouragement, 
should induce beginners to pursue auscultation with untiring 
assiduity, knowing that the end will crown them as masters 
in physical diagnosis. The ability to recognize true respira- 
tory murmur under any conditions, to analyze its quality, and 
measure its power, gives its possessor the means of knowing 
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even the approacli of that insidious diseiise, phthisis, and sug- 
gests the method of prevention. The true respiratory system, 
air-sacs, alveoli, nutrient artery, ganglia of the organic nervous 
system, with absorbents, etc., all require active use for the pre- 
vention of disease. Phthisis does not begin in the lower part 
of the lungs, which are constantly and actively in motion. If 
we insure the same kind of exercise in the ujpper part, we pre- 
vent and may even arrest incipient disease. 

For more than ten years respiratory murmurs have occu- 
pied my diligent attention. The views put forth in this paper 
were not hastily formed. Some of them are new, and may 
receive the harsh judgment innovations ever provoke. I do 
not deprecate criticism, but I am not insensible to the opin- 
ions of my prbfessional brethren. I earnestly desire their ap- 
proval. Many, on whose judgment I rely, believe in true 
respiratory murmur as well as myself. But, wishing, above all 
things, for the establishment of truth, I submit the whole sub- 
ject to this learned Academy, and through it to the profession. 



Stated Meeting, Febrxjaby 1, 1872. Db. E. B. Peaslee, Pbbsident, 

ly THE Ghaib. 

The President announced the reception of a copy of the 
Keport of the Board of Health of New York City for 1871. 

Dr. Theodore Walser read a paper on " Quarantine Regu- 
lations," of which the following is an abtract. 



ON QUARANTINE REGULATIONS OF THE PORT OF NEW 

YORK. 

br theodorb walser, m. d. 

Me. President and Fellows of the Academy. 

All prohibitory regulations must necessarily be based upon 
the etiology and modus propagandi of each disease that 
comes under the provision of quarantine laws. 
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Tou will be pleased, therefore to bear with me if I pre- 
sume to review the history of yellow fever, cholera, small- 
pox, and typhus separately, and consider quarantine regula- 
tions as applied to each. 

Yellow Fevee. 

Character and Waiure. — a. As long as we are unable 
tangibly or visibly to demonstrate the bioplasma or disease- 
germ of yellow fever, or actually know what constitutes the 
morbific matter of the disease, we must content ourselves, in 
the conception and true appreciation of its nature, with infer- 
ence ; by analogy this will unerringly lead us to the belief 
that the yellow-fever virus is of cryptogamic origin — ^a theory 
which assumes a practical importance when we consider the 
chemical action of fungi of all kinds upon the atmosphere ; 
their deleterious influence upon animal life ; the condition of 
their generation and growth— heat, moisture and darkness— 
and the corresponding means of their extermination — air, 
ventilation, light, and cold. 

J. Whether cryptogamic or animalcularin its nature — ^yel- 
low-fever virus can only be propagated at a continued tem- 
perature of 85 to 105.° 

It cannot, therefore, exist in our latitude except during 
the summer months ; becomes exterminated with the advent 
of frost ; and is necessarily an exotic in its origin, an indige- 
nous only in the tropics. 

The domestic origin of yellow-fever virus, and its spon- 
taneous reproduction under certain atmospheric and telluric 
conditions in our own climate, has been the favorite theme of 
our older physicians, either to excuse official neglect or pander 
to personal interest. 

The exemption of every port or seaboard town, under any 
hygenic condition, during the war, when intercourse with in- 
fected localities was cut off, proves, however, that, if yellow 
fever is not carried thither, no local or hygienic condition can 
reproduce the specific yellow-fever virus, when once destroyed 
by the frost. 
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If not indigenous, yellow fever is necessarily a portable 
disease, and its portation either — 

A. By Persons laboring under the Disease^ and reproducvng 

the Morbific Germ. 

B. By Things — Fomites^ Vessels^ Merchandise^ Personal 

Ejects — transmitting the Morbific Germ in its Ma- 
turity. 

A. By Persons laboring under the Disease^ and reprodu- 
cing the Morbific Germ. — The diflSculty of separating eflfect 
from cause, and our inclination to draw our inferences from 
the visible and tangible, have necessarily led the superficial in- 
quirer to look to the yellow-fever patient as the visible means 
of portation and communication, and thus to overlook the 
most important facts connected with the transmission and 
development of the disease. 

A clear interpretation of the experience of a century, and 
much negative evidence, prove, however, beyond a doubt that 
persons and their eliminations have no agency whatever in the 
matter. 

From the opening of the quarantine hospitals in 1798, 
to their destruction in 1858, over twelve hundred cases were 
treated, and not a single instance is on record in which the 
disease was communicated from the sick and their elimina- 
tions to attendants or convalescents of other diseases. 

Over two hxmdred cases have since been treated on board 
the floating hospital, and yet the fever was confined to ad- 
missions from shipboard. In 1848 the victims of yellow fever 
on the eastern shore of Staten Island took refuge in every di- 
rection, and were taken care of in private residences and in 
most insalubrious localities, and yet no cases occurred except 
on the shore, extending not more than two hundred and fifty 
yards inland. 

Hundreds of sick with yellow fever fled from Norfolk in 
1853, fro,m Fort Hamilton in 1858, and yet the epidemic was 
confined to its origin. Assuming, then, as an incontrovertible 
truth that persons canTiot be the carriers of yellow-fever virus, 
the office devolves upon inanimate matter and infection. 
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JS. By Things — Fomites^ Vessels^ MercJicmdi^e^ Personal 
Effects — transmitting the Morbific Germ in its Maturity. — 
From the first appearance of yeDow fever — ^in 1748, 1750, 
and 1756, in Norfolk and Charleston ; in New York in 1785 
to 1803, and, later, in 1822 ; in Philadelphia in 1792— the epi- 
demic invariably commenced in ships, docks, wharves, and 
at the foot of streets in the immediate vicinity of infected ves- 
sels, and extended fipom this focus of infection only to certain 
well-defined limits. 

These vessels had come from ports where yellow fever pre- 
vailed as an epidemic, with the disease on board while in 
port, and continuing in all its virulence beyond the time of 
incubation from the port, daring the voyage and even after 
her arrival in the port of entry, thence extending its ravages 
to other vessels and the nearest shore — conclusively proving 
to be infected^ and the carrier of the morbific germ in what- 
ever form it may be. 

To prove this assertion would only be reciting the history 
of every yellow-fever epidemic on this continent, first as con- 
comitant of the slave-trade from the coast of Africa, and after 
the infection of the "West Indies, where it became planted and 
indigenous — to every port north as far as Portland and south 
to Buenos Ayres^-or repeating the etiology of every case of 
yellow fever in the sailor, passenger, ship-keeper, and steve- 
dore treated in the quarantine hospitals .since their establish- 
ment. 

The only questions, then, to be answered, are : 

a. The Sowrce of Infection. 

b. The Conditions favoring the Infection of Vessels ; and 

c. The Mode of Transmission of the Morbific Virus to 
other Vessels and the Shore. 

a. The Source of Infection — the Port. — The yellow fever 
may prevail as an epidemic appalling and intense, or only in 
the occurrence of a few sporadic cases. 

A vessel may become infected in either ; but much more 
readily in the former. The port itself may be land-locked, 
formed by a sluggish river, surrounded by swamps and decay- 
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ing matter, as Havana; or it maybe an open roadstead, and 
the probabilities of infection, therefore, correspondingly less ; 
or else the vessel may be loaded by lighters or at the wharf, 
the former not excluding the latter, certainly favoring the 
probabilities of infection. 

i. The Conditions favoring the Infection of Vessels, — 
The statistics of quarantine show that fully two per cent, 
of vessels arriving from an infected port may be considered in- 
fected; and the conditions favoring the infection of vessels 
may therefore be found in the length of time which vessels 
spend in the infected port, the proximity to the shore, the 
character of cargo received on board, and the condition of the 
vessel itself, old vessels being more liable than new ones. 

Teasels impregnated with human effluvia are more easily 
infected than vessels carrying freight — ^the names of the 
Buzzard, Enterprise, Susquehanna, Alabama, and Tahoma, 
standing prominelit among the list of infected vessels. 

By a passenger-ship, the disease was introduced from the 
coast of Africa to the West Indies ; a British transport from 
St. Thomas carried the disease in 1798 to New York ; and the 
only infected vessels arriving here during the summer of..l862 
were coolie vessels, which had discharged their living freight 
in Havana. The character of vessels not only favors infec- 
tion, but stamps the peculiar type of the disease. 

The Charles Marshall, with a cargo of putrid hides, 
brought the typhoid; the Susquehanna, when scurvy prevailed 
previously, the purpuric ; the Tahoma the remittent type. In 
the same way the hygienic condition of the shore modifies the 
type of the disease. 

c. The Mode of Trcmsmission of the Morbific Virus from 
Vessel to Vessel^ or to the Shore, 

1. jBy Contiguity, 

2. By Winds. 

3. By Fomites. 

1. By Contiguity, — To the law of contiguity we may at- 
tribute the prevalence of every yellow-fever epidemic in New 
York, commencing invariably in slips, docks, and streets, near- 
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est to the focus of infection, nntil the approach of infected 
vessels was prohibited by law, and in its efficient administra- 
tion the introduction and prevalence of the disease prevented. 
"What may still occur in the absence of such preventive meas- 
ures we may infer from the history of St. Nazaire, in France, 
in 1861, when the Anne Maria arrived from Havana, having 
lost two of her crew by yellow fever. On board of three ves- 
sels moored close to her the crew not only sickened in tlie 
order of their proximity, but, while the vessel moored nearest 
to her lost four out of five, the third lost only one in seven of 
her crew. 

2. By Winds. — ^Whatever may be the nature of yellow- 
fever virus, its specific gravity is obviously greater than air — 
as this alone can fix it to the vessel — and virulent in the 
degree of its density. The lower the stratum the more poison- 
ous its influence. That by discharging and ventilating, the 
virus is dislodged and set free, we see iii its effect upon 
the lightermen receiving cargo or ballast, and persons bathing 
in the immediate vicinity of discharging vessels. The exten- 
sion of this virus so liberated, and by its specific gravity float- 
ing on the surface of the water, certainly cannot be limited, 
except by attenuation; and, if the formative elements are 
found upon the water, or, drifted by wind and wave on shore, 
it finds the matter or formative element on shore, it will, 
under circumstances resembling its tropical habitat, neces- 
sarily generate and develop. The epidemic on Staten Island 
in 1848, on Long Island and Staten Island in 1856 and 1858, 
each occurring after continued winds from the fieet of infected 
vessels, may be solely attributed to this mode of infection ; 
while the epidemics on Governor's Island, occurring in 1856, 
1858, and 1870, in the same locality, the point nearest the 
Atlantic Dock, where cargoes from vessels at quarantine were 
constantly received, were unquestionably due to the liberation 
of yellow-fever virus from these cargoes drifting on the sur- 
face, until it found on the shore of the island, or the debris 
fioating near its shores, the requisite formative elements. This 
drifting, as snow in winter, may also account why a fenice, a 
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row of dwellings/ an artificial barrier, will arrest the progress of 
the disease, and why the north side of Botten Bow safiEered 
while the south side remained exempt ; on Staten Island the 
honses fronting the bay were infected, while others adjoining, 
fronting inland, remained exempt. 

By FcmiUs. — These may be either materials floating 
NEAB, or the ca/rgo^ dannage^ cmd personal effects from the 
infected vessel. 

We have unquestionably in the floating material the 
most prolific source of infection. This may or may not be 
from the infected vessel, but debris^ decomposing porous sub- 
stances constituting the formative element for the floating 
virus, under circumstances most closely resembling its tropical 
habitat. 

• 

The straw taken from the bay by the first victims on Fort 
Hamilton, the mattress at Gowanus, were such; though 
neither could be traced directly to an infected vessel. 

Ga/rgoes. — To prove the infection by cargoes is extremely 
difficult, because isolated cafies ar9 apt to be misunderstood, 
or hushed up under the apprehension of public alarm, or re- 
proach for official negligence. In 1822 the epidemic was 
attributed to a quantity of sugar stored at the foot of Bector 
Street. Custom-house officers were reported sick of yellow 
fever 1\rhile employed at the Atlantic Dock, Brooklyn, in 
1856 ; and Sleight, a custom-house officer not connected with 
quarantine, is said to have died of yellow fever in 1848. 

The law makes distinction in cargo and the character of 
" fomites " liable to carry disease, which is perhaps not wholly 
based upon facts. Bags, unwashed and from an infected port, 
may cert$dnly be potent carriers ; and, as the history of the 
J. n. Glidden teaches, a prolific source of infection, as also hides 
and ailimal remains. On the Charles Martel seven out of twelve 
employes sickened, who had carried the partially-decayed 
sheepskins on deck. But few cases are known where general 
cargoes and the products of the tropics proved injurious, un- 
less in a state of decomposition. 

Dunnage and Personal Effects. — That dunnage from the 
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hold of an infected vessel may carry the virus, we have tlie 
evidence in the Susquehanna. A watchman (?) slept in the 
folds of a sail removed from the hold the previous day ; he 
sickened in five days^ and died of yellow fever. 

That the virus may be carried a great distance hy personal 
ejects we have in evidence the well-known instance of the 
chest of clothing carried from Martinique to New Haven, in 
1794 ; the clothiug of a dead sailor, washed in Lombardy 
Street, in 1822, and infecting all present; the disease of the 
Sinclair family in quarantine, in 1848, attributed to the cloth- 
ing of stevedores sick with yeUow fever ; and, more recently, 
the case of the mate of the Crawford, who went from a vessel, 
which subsequently proved infected, on board of another, out- 
ward bound,, the captain of which sickened three days after he 
slept in the bunk above the one containing the mate's clothing 
— in every instance the eflfects came from localities positively 
infected, without being opened and ventilated, and carried to 
localities favoring infection. 

After careful consideration of the nature of yellow fever, 
conclusively proving its exotic origin, and that it cannot occur 
in our latitude unless carried hither by vessels and fomites, 
the quarantine regulations, based upon the modiis propoffondij 
are of the most vital importance. 

The quarantme of yellow fever can only be applied to the 
carriers of morbific virus — vessels, merchandise, and personal 
effects. The quarantine of the yellow-fever sick may be ad- 
visable or moral, but certainly not on hygienic grounds, and 
the only suggestion of practical utility is, the removal of the 
sick beyond the well-defined limits of infection, in order to 
secure a better result in the treatment, and a more efficient 
care, through the perfect immunity of its attendants. 

The necessity of a quarantine of vessels from infected ports 
was so well appreciated in the early history of New York, 
that as early as 1758 a law was enacted prohibiting the ap- 
proach of vessels with yellow fever on board, or coming from 
3'ellow-fever infected ports, nearer than Bedlow's Island. 

The insufficiency and insecurity under existing laws demon- 
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strated by repeated epidemics during the latter part of the 
last century, and a change in medical opinions in regard to 
the emanation and propagation of the disease, led, in 1801, to 
the further removal of quarantine to the more distant shores 
of Staten Island, where it remained until, by the destruction of 
the quarantine buildings and the voice of the people, it was 
again removed to the Lower Bay, where now all vessels from 
Southern, West Indian, and African ports, arriving from 
April 1st to October 1st, are boarded, receiving either imme- 
diate pratique, or are quarantined. 

Immediate pratique is only granted if no pretext whatever 
exists to detain the vessel. The quarantine is either a quaran- 
tine of observation, applying to all vessels coming from any 
port suspected of being infected ; or implies a quarantine of 
from two to five days, opening of hatches, ventilation, and 
fumigation by chlorine, carbolic acid, or bromiam — ^most com- 
monly chlorine, generated by a mixture of black oxide of 
manganese, salt, and sulphuric acid. 

If the sanitary condition of the port is more questionable, 
or the cargo of such a character that it belongs to the first 
class designated by law, the quarantine is extended ten to 
fifteen days ; and, should the suspicion amount to positive evi- 
dence that sporadic cases occurred in the port of clearance, or 
any port where the vessel stopped on her homeward passage, 
the vessel is detained, either with her own crew, or a crew of 
ship-keepers, for a longer period ; if all remain well, and later 
reports from the port of clearance show that yellow fever is 
not epidemic, the vessel receives a stream-permit or conditional 
pratique. 

A vessel arriving from a port declared to be infected, by 
foul bills of health, or private information, is suspected of 
being infected, though all the crew may have been acclimated 
and well during the passage. After a few days' quarantine 
she is discharged by licensed stevedores and bonded lighters, 
at the Upper Bay, and no pratique granted to the vessel until 
suflScient time has elapsed to prove, by the continued good- 
health of the eraploy&j that she is not an infected vessel. 
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By the discharge of vessels we have not only thorough 
ventilation, efficient means of disinfection of vessel and cargo, 
but in the continued good health of a number of unacclimated 
employes, exposed to the virus under the most unfavorable 
circumstances, a number of negative evidences, amounting to 
positive assurance, that the vessel iB not infected. 

From the same port, vessels may arrive, on board of which, 
cafies of yellow fever may have occurred, while in port or on 
the passage, but no cases after the fifth day of her departure ; 
she may be an infected vessel, but no positive evidence is ad- 
duced, since all her cases may be traced to the port of clear- 
ance; she is treated the same way as the above, receiving 
pratique only after every evidence manifests her sanitary con- 
dition. Another vessel arrives with new cases of yellow fever 
occurring six or more days after leaving port, or even after 
arrival ; she is quarantined in the Lower Bay for twenty or 
thirty days after the occurrence of the last case — those dis- 
charged by lighters — her cargo only receiving conditional prat- 
ique, and the vessel only after every evidence that she is no 
longer an infected vessel. When, however, this evidence con- 
firms that she is and remains an infected vessel, she is quar- 
antined till frost, her only salvation. 

It may appear strange that no provision is made for posi- 
tively infected vessels, but, as frost alone exterminates the virus, 
and any other method would necessarily entail loss of life, 
quarantine till frost is the only safe method, and more readily 
submitted to than exactions which seem frivolous and un- 
necessaiy. 

Thanks to a manifest Providence, by this courae not a sin- 
gle dase of yellow fever occurred in New York and harbor out 
of quarantine during the administration of Dr. Gunn, although 
over five hundred vessels arrived fix)m infected ports, over two 
hundred and fifty cases of yellow fever were received in the 
hospitals, and ten vessels were declared positively infected and 
remained in quarantine until the middle of October. 

Disinfection of Vessels, — Frost alone can positively eradi- 
cate the disease, and to apply this artificially to vessels and car- 
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goes is by no means impossible, but as yet only a desideratum. 
Fumigation by cUorine and bromine, or even the free use of 
carbolic acid, may aid in the disinfecting of vessels, but is by 
no means effectual ; and the only method now employed to 
exterminate, and, if possible, to destroy yellow-fever virus, is 
free ventilation and access of light and air. 

Cholera. 

The literature of cholera is so voluminous, and the history 
of its Indian origin and prevalence, its migration over the Con- 
tinent of Europe, before it reached America in 1832, so fa*- 
miliar to all, that I cannot presume to refer to it, except as evi- 
dence in regard to the modus propagcmdi of the disease. 

By the able researches of Pettenkofer, and the experience 
of the pathologists of this Qonimeni^ persons and tk?^ inanimate 
matter are proved to be carriers of the morbific virus ;- not, as 
in small-pox and typhus, by the eliminations of the skin, from 
person to person, but by infecting the atmosphere through the 
decomposing dejecta from the alimentary canal ; not only the 
dejecta of the cholera-patient in its malignity, but even under 
circumstances when the cholera-sick appears to be compara- 
tively in good health, and only suffering from a specific diar- 
rhoea. In Europe, all quarantine seems to be useless, and neither 
climate nor elevation, neither the torrid nor the frigid zone, ap- 
peared as barrier to its progress. On this continentj cholera 
was already epidemic in Montreal and Quebec, before the first; 
cases were admitted to the quarantine hospital from New 
York City (quarantine was then useless), but with the sanitary 
cordon of two thousand miles in width, and an isolation of ten 
or more days, quarantine has and may be made effective in 
America. 

1. By QuaraMine of the CholerorsicTc. — ^Not, as before the 
destruction of the quarantine buildings, in* crowded hospitals, 
when, as experience teaches, by the introduction of every new 
case, the disease almost invariably commenced to prevail 
among the sick and convalescents of other diseases, but in 
isolated hospitals, such as the government has wisely provided 

11 
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in the Lower Bay, offering every facility for disinfection of de- 
jecta^ and insulation from the community. 

2. By a Quarantme of Well Persons exposed to CholerUj 
for a Period longer than the Time of Indexation. — ^With the 
experience of one hundred and fifty-two sick, received from 
among two hundred and sixty-five apparently well passengers, 
from one cholera-vessel, within ten days subsequent to their 
landing, the wisdom of this measure cannot be questioned. If 
we acknowledge the fact that one cholera-patient in any stage 
of the disease may become the source of infection in a hamlet 
or town, the necessity of quarantine of persons exposed to the 
disease is self-evident. 

3. By Disinfection and Cleansing of the Apa/rtme7its of 
Cholera-sich and WeU Passengers eseposed to Cholera. — Thor- 
ough cleansing, washing with carbolic acid, fumigation with 
chlorine or bromine, seem to have been, in every instance, 
sufficient to disinfect the steerage-room or vessel, in which 
cholera-sick arrived ; and not an instance is on record which 
would lead us to question the efficiency of this method. The 
quarantine of merchandise may be safely reduced to the quar- 
antine of merchandise soiled by the dejections of cholera-pa- 
tients and to personal effects. 

Vaeiola. 

An efficient quarantine established by preventing the inter- 
course of the community with variola, and the personal elimina- 
tions of the disease. The persons are either the patients al- 
ready manifesting the presence of the disease in tiie peculiar 
eruption, or persons exposed to the virus, in which the disease 
has not yet made its appearance. The eliminations of the 
disease are its products — ^the scab in its progress to maturity 
and the more ethereal eliminations impregnating the clothing 
and other personal effects of the diseased within a certain dis- 
tance. The quarantine of small-pox consists, therefore — 

1. In the Qua/ra/ntvne of the Sick. 

2. The Quarantine of the WeU^ esposed to the Disease. 

3. Quaramtine of Personal Effects. 
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1. The Quarantine of the Sich — The disease has become 
80 domesticated, that isolated small-pox hospitals are among the 
permanent institutions of our country. Small-pox patients 
are now carried to Blackwell's Island, and the only objection 
to it is the great distance from the established quarantine. 
^ 2. The Quarantine of the Well. — In the determination of 
the quarantine of well passengers, exposed to the virus of small- 
pox, the extent and source of the disease, as well as the mode 
of isolation of the sick, must necessarily guide the health- 
officer in granting pratique. • If occurring as an isolated case, 
only traceable to the port of clearance, vaccination of the 
passengers and immediate pratique is all that is desirable. 
When, however, a number of cases have occurred, the port 
of clearance not being the source of infection, but the sick 
on board of the vessel itself, thorough vaccination, if possible 
by fresh lymph, and revaccination of all that have not taken 
the vaccination after four days' quarantine, are indispensable ; 
and, as vaccination only requires three days to manifest its suc- 
cess, entire and absolute immunity from the disease, pratique 
may then be granted, with the assurance that no new esses of 
variola will develop themselves. 

3, The Quarantine of Personal Effects. — The disinfection 
of clothing, bedding, or personal effects, impregnated by the 
eliminations of small-pox patients, may be effected by a con- 
tinued high temperature, interment or fumigation, or by over 
twenty-four hours' exposure and ventilation on a warm sum- 
mer's day. Thirty minutes' exposure of the scab of the small- 
pox patient — the most concentrated form of personal elimi- 
nations — ^to a temperature of 130° and upward, will destroy its 
virus as effectually as three days' burial in dry clay — a process 
sufficient to render the virus perfectly inert. 

I may add here that vaccination of the small-pox patient, 
in the first day or two of the appearance of the eruption, will 
produce an abortive case, and shorten the term of the disease 
to the thirteen days required for maturity of vaccination. 
The vessel itself requires no further quarantine than is re^ 
quired to wash and clean the rooms occupied by the sick, and 
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by fumigation, entirely destroying the germ of future infec- 
tion. A scab from a patient exposed to the fumes of nitrous 
acid will only become inert after continued exposure ; while 
chlorine will only produce its effect in its concentrated form. 
Fumigation in small-pox is, therefore, to say the least, a ques- 
tionable expedient, and certainly much less reliable than high 
temperature. 

Typhus. 

The records of the QuarantiI|^ Hospital show that cases 
of typhus were admitted during almost every year, from its 
opening, in 1798, to the present day, almost invariably occur- 
ring after long passages on board of crowded vessels, with 
insufficient and unwholesome food. But it was not until 
after the famine in Ireland, in 1847, that the disease really 
became epidemic. From that year until 1853 over twenty 
thousand cases were admitted and treated in the Marine Hos- 
pital, crowding the buildings to overflowing, and necessitating 
the temporary occupation of the public stores for hospital pur- 
poses. These were four stories high, large and massive built, 
with ceilings not more than nine feet high. The mortality in 
these was, however, so fearful that they had to be abandoned, 
and temporary shanties erected, thereby diminishing the per- 
centage of deaths to nearly one-half. Since 1853, the number 
of cases has been steadily decreasing, until in the last few years 
comparatively few well-authenticated cases have occurred, 
either on shipboard or in the Emigrant Hospital. With in- 
creased facilities of intercourse and commerce, of railroads and 
steamboats, famine has become wellnigh an impossibility, and 
typhus, the legitimate offspring of inadequate nourishment and 
bad ventilation, has ceased its ravages in Ireland, its principal 
habitat. With the advent of ocean-steamers and quick pas- 
sages, it is scarcely possible that we shall ever have any con- 
siderable number of typhus-patients to provide for, or that 
there will be occasion for quarantine regulations to prevent its 
introduction. Typhus can originate as an epidemic only from 
grand national disasters, and, as already mentioned, it follows 
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in the wake of famine and destitution, and is communicablej 
contagions, and infections only by personal eliminations of the 
sick poisoning the immediate atmosphere, and rendering all 
within its precinct amenable to infection. The more concen- 
trated the poison, by reason of the great number of the sick, 
and the less the number of cubic feet of air allowed to each 
individual, the more intense the poison, and the greater the 
danger; hence the terrible mortality in the public stores 
already mentioned, where not merely fifty per cent, of its in- 
mates, but also of the nurses and attendants who entered 
themj were among the victims. To the same cause may also 
be attributed the virulence of the disease on board of emigrant- 
vessels crowded with passengers, imperfectly fed, and vnthless 
than the requisite amount of air to maintain a healthy condi- 
tion. 

The quarantine of typhus, therefore, is simply isolation of 
the infected ; and the present provision at Ward's Island is 
probably as good as can be provided, as no possible danger 
could accrue to the city in their transportation, or to the other 
sick of the hospital, if any number of typhus patients should 
be provided for in isolated buildings on the island. Not only 
those sick of typhus, but all who have been exposed to, and 
therefore subject to the disease within the ordinarily accepted 
period of incubation, should be immediately removed ; and I 
know of no place better adapted for the reception of such pas- 
sengers than the extensive fields of Ward's Island, where, dur- 
ing the winter season, they can be placed in well-ventilated 
houses ; but in summer, if possible, they should live in tents. 
An instance of a quarantine of this kind we had a few years 
since in Perth Amboy, where the passengers of a badly-in- 
fected vessel were disembarked, quarantined in open tents, 
and not a single case occurred after their disembarkation. 
Indeed, I hold the practice of retaining passengers on board 
of vessels on which typhus had prevailed as most reprehensi- 
ble ; for, although the sick may be removed, and every precau- 
tion taken to prevent the further progress of the disease, it can- 
not thus be arrested. In the instance of the Cynosure we 
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have the most painiiil illustration of this. Not only did fur- 
ther cases occur after debarkation at quarantine, but valuable 
lives were lost, and the entire depot at Castle Garden was en- 
dangered by this nefarious practice. The quarantine of ves- 
sda after the debarkation of the sick and well is only requisite 
for the time necessary to thoroughly cleanse and fumigate 
them ; and here the fumigation by chlorine gas, generated 
from a mixture of the black oxide of manganese, salt, sulphuric 
acid, and water, is certainly the most efficacious. Merchandise 
from vessels with typhus on board can never be the subject of 
quarantine ; for there is no instance on record in which it was, 
or could possibly have been, the morbific agent of the disease. 
In speaking of the quarantine regulations, I have treated 
the subject as my long experience and familiarity with the 
practical workings of quarantine demand ; and, in presuming 
to make suggestions before the Academy of Medicine, I in- 
vite their deliberations to questions which can only be decided 
by men of science, and thoroughly familiar with the mode of 
propagation of each disease. The community looks to the 
profession as its legitimate guardians, and the merchant for 
relief from exactions and impositions. 



Stated Meetino, Januabt 18, 1872, Db. E. B. Peaslee, Pbbsu>ent, 

IX TnB GnAiB. 

The Pbesident announced the reception of the Edinburgh 
Medical Journal^ for January, 1872, and the "Centenary 
Address," delivered before the Society of the New York Hos- 
pital, July 24, 1871, as contributions to the library. 

Dr. Benjamin Howard read a paper on the " Management 
of Enlargement of the Prostate." 

The Academy then adjourned. 



Stated MsETiNa, Febbuabt 15, 1872, Db. E. R. Peaslee , Pbesident, 

IN THE Ohaib. 

The Secretaby reported the death of Prof. Charles A. Lee, 
a non-Kesident Fellow of the Academv, at Peekskill, on the 
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14th inst. The subject of " Quarantine Eegulations " was dis- 
cussed by Drs. Bell, Harris, J. C. Peters, Walser, and Eoberts. 
The Academy then adjourned. 



Stated Mskting, Maboh 7, 1872, Db. E. R. Pbasleb, Pbesident, in the 

Chaib. 

Des. John W. Robie and Eudolf Tauszkt were elected' 
Eesident Fellows. 

The Pbesidbnt announced the reception of a pamphlet, 
entitled "Frattura Artificiale," by Dr. Francesco Rizzoli, of 
Bologna, Italy, as a contribution to the library. 

The President then announced the paper for the e7ening, 
entitled — 



THE MODERN OPERATION FOR STRABISMUS. 

bt b. o. losing, m. d. 

Mr. President and Fellows op the Academy : 

An exception might certainly be taken to the epithet of 
modem being applied to an operation which has been in 
vogue for a dozen years or more. But, notwithstanding that 
the main outlines of the operation are the same which marked 
it in its earlier days, after the labors of Bonnet, Graefe, and 
Bonders, had become known, still, little by little, improve- 
ments have been added to it, and so quietly, as to almost pass 
unnoticed, till the chapter of strabismus, in its broadest and 
most comprehensive sense, is a verj different thing from what 
figures under that name in the books which ordinarily meet 
the eye of the general practitioner, or even in the majority of 
the more ambitious treatises, which are usually prepared with 
particular reference to those who make the diseases of the eye 
a special study. 

It is, therefore, with the hope of presenting to those of you, 
who have not time to search through the various monographs 
for more detailed information, a slight sketch of this important 
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subject as it stands at present among ophthalmologists, that I 
now offer these remarks, and with the hope of pointing out 
some of the most important considerations, both as to cause 
and effect, in a subject in regard to which the. general practi- 
tioner must oftentimes be consulted prior, if not in preference 
to, the oculist ; and, although my remarks will apply most par- 
ticularly to the operation itself, there are some preliminary 
considerations in regard to the etiology of the complaint, to 
which I should like to briefly allude. 

It was ascertained, by the labors of Bonders and others, 
that strabismus occurs in eighty to eighty-five per cent, in 
hypermetropic eyes, or eyes which were congenitally deficient 
in focalizing power. 

Now, without wishing to impugn this statement in the 
slightest degree, it has nevertheless always struck me that an 
exaggerated importance has been given, not only by Bonders 
himself, but by all others, in regard to the share which the 
shortened antero-posterior axis really plays in the production 
of squint ; for it must be borne in mind that emmetropia, or a 
j)erfectly normal eye, is a rather poetical condition ; and trifling 
deviations from the usual standard, though sufficient to justify 
a classification of eyes in regard to refraction, cannot be suffi- 
cient to be the active cause of strabismus. Thus, it is hardly 
fair to suppose that a young child who had strabismus of 
some three or four lines, and whose total deviation from the 
normal standard amounts to a convex glass of one-fortieth or 
one-fiftieth^ squints, because it is unable to neutralize this very 
trifling defect by the action of the ciliary muscle. This attrib- 
uting the production of strabismus almost entirely to the ex- 
istence of congenital far-sightedness, no matter how trifling it 
may be, has led Bonders and others to criticise somewhat 
unjustly the statements made by general practitioners, backed 
up by those of nurses and mothers, that the squint in a given 
case had been caused by an attack of measles, whooping-cough, 
scarlet fever, or any of the thousand-and-one depressing mala- 
dies which are incident to childhood. Bonders has averred 
tiiat, if these cases are critically examined, it will almost inva- 
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riably be found that hypermetropia is at the bottom of the 
evil, and less renowned and less discriminating practitioners, 
following in his footsteps, have gravely, if not superciliously, 
waived away the convictions of the parent and family physi- 
cian with the calm assurfence that the child was born, if not 
with the fruits, at least With the seeds of the malady, and the 
cause to which they had attributed the evil had nothing to do 
with it. Now, I myself have frequently seen strabismus pro- 
duced in children immediately after some sickness, where there 
was no error iti the optical condition, and pass away as soon as 
the strength of the patient was restored, from which I have been 
forced to the conclusion that, wherever and from whatever cause 
the combined force of the ciliary muscle and intemi recti is 
greater than that of the extemi, there also strabismus is apt to 
occur, no matter what is the optical condition of the eye ; and 
that such a state of affairs will take place more frequently in far- 
sighted eyes than in others, follows as a matter of course. But, 
the point which I wish to emphasize is, that a transient reduc- 
tion in nervous force, with over-exertion at such a time, may 
produce in emmetropic, or even in slightly myopic eyes, pre- 
cisely the same factors favorable to the production of strabis- 
mus which exist through congenital structure in a hyperme- 
tropic eye. In other words, that such eyes, utider the debili- 
tating influence of disease, do become, practically speaking, for 
the time being, hypermetropic eyes, and are forced, from a 
reduction in focalizing power, precisely like hypermetropic 
eyes, to use a disproportionately large amount of accommoda- 
tion with moderate degrees of convergence. So, too, a slightly 
hypermetropic eye, which, while the general health was undis- 
turbed, would never manifest the slightest tendency to turn in, 
may become, when reduced in strength, equivalent to a hyper- 
metropic eye of groat degree, with its accompanying tendency 
to become crossed ; and the lesson which I would draw from 
this is, that the general practitioner should be particularly on 
his guard not to permit his young patients, in the earlier days 
of convalescence, the indiscriminate use of their eyes, especially 
when confined to the bed, on books and loys, and other occu- 
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pations, which are often carried on witli an expenditure of 
nervous force which, if applied in their weakened condition 
to any other organ, would end in its utter overthrow. 

We will pass now to a short consideration of the treatment 
of the deformity, and, as we have seen that convergent squint 
usually arises in eyes which are wanting in focalizing power, 
the first indication should be to restore this deficiency. Opti- 
cal therapeutics have now become almost a science in them- 
selves, and it would be impossible even to approach the dis- 
cussion of such a subject in the short time allotted to us, but 
it may be put down as a rule that, the sooner and more closely 
an emmetropic or abnormal eye is reduced to a normal one the 
better, both as to the prevention of the occurrence of the 
malady and its removal after it has once occurred. This, with 
a hypermetropic eye, is, as you are aware, done by the use of 
the proper convex, with a myopic eye the suitable concave 
glasses. 

We come now to a consideration of the operation itself, which 
might be considered so simple as to need but little explanation. 
Still this simplicity is only obtained by a strict attention to 
certain rules, the observation of which is not as common, 
even among ophthalmologists themselves, as I think should 
be the case. The first step is, as you are aware, to pick up 
the conjunctival and sub-conjunctival tissues lying over the in- 
sertion of the tendon to be divided, which should be done, 
though with no violence, still with enough firmness to insure 
a not inconsiderable fold of the conjunctiva between the arms 
of the forceps ; for, if this is not done, it will be found that 
where the opening is made the scissors will glide beneath the 
conjunctiva alone; and the sub-conjunctival tissue, together 
with the extension of the capsule of Tenon, will have to be 
divided separately, which will necessitate a new hold with the 
forceps. !Nor must the first incision of the scissors be, as is 
often recommended in the books, immediately at the corneal 
margin, but removed from it about a line, and just in front of 
the implantation of the tendon. This leaves a narrow line or 
bridge of conjunctival tissue still attached to the cornea, 
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which is often of great service in the finishing of the operation, 
and which will be further dwelt on below. But the principal 
difficulty which is experienced, by even those who have per- 
formed the operation repeatedly, lies in the easy and successful 
passing of the hook beneath the muscle, so that the insertion 
shall be plainly exposed, and this difficulty is occasioned by 
a disregard of the anatomical distribution of tho capsule of 
Tenon. The capsule, as you are aware, starts from the optic 
foramen, surrounds the optic nerve, and, then opening out, 
forms a cupUke cavity for the posterior half of the eye, in 
which the eye revolves. Anterior to the equator, however, the 
capsule is pierced by the muscles, which pass directly through 
it, to be afterward implanted in the sclera. At the place of 
perforation of the muscles, the capsule of Tenon sends out re- 
flections, which, ranging not only with the convective tissue- 
sheath, extend backward toward the origin of the muscle, 
but also forward toward the insertion where the capsule 
becomes mingled with the conjunctiva. In the anterior part 
of the eye, adhesions also take place between the capsule 
and sclera, by means of filamentous bands extending from the 
former one to the latter. The effect of all this is, to form, so 
far as the anterior part of the eye is concerned, a sort ot 
sheath or sleeve in which the muscle is inclosed. Kow, the 
common way of making the opening into the conjunctiva is, 
to continue with the scissors directly back, in a line with the 
belly of the muscle, till it is judged that a sufficient opening 
is made, the hook is then inserted, but the operator is often 
surprised to find that, aftier one or two attempts, it does not glide 
beneath the tendon. The opening in the conjunctiva is en- 
larged, a more determined effort is made, and it is found that 
this time, although the instrument did not pass clearly, as it 
should, beneath the tendon, the point is covered by some 
portion of the muscle, which is hastfly divided, and the oper- 
ation is finished as it began, in successive attempts to fish up 
and divide the remaining attachments of the tendon ; or it 
may be in another case that, after a little violence, something 
is felt to give way, and the hook to glide with the utmost 
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ease beneath the miiscle, without the operator pausing to 
think what was the cause of the difficulty in the first place, 
or the success in the latter. This was evidently due to the fact 
that the hook, in being rotated to pass behind the muscle, 
came in contact with the wall formed by the capsule, and 
either could go no farther, or, by carrying the capsule with it, 
proceeded far enough to just engage the muscle so as to hook 
it up by the centre as it were, without fully passing behind it. 
Now, the density of the capsule varies in different cases, and 
sometimes, with using a little force, we are able to push the hook 
through it, and then, of course, it is plain sailing. Sometimef^^ 
however, the capsule is so strong that the eye is carried before 
the hook, and made to rotate in large circles in the orbit, and 
the difficulty of getting beneath the tendon increased. I think, 
however, that all these difficulties can be almost invariably 
avoided, if, instead of, after getting through the conjunctiva, 
we dissect directly backward, parallel with the belly of the 
muscle, we carry the point of the scissors in a bold, free man- 
ner obliquely across the insertion of the muscle, almost at 
right angles to direction of the muscle, till we get into the 
loose tissue beyond ; by this little manoeuvre we make a small 
hole directly through the conjunctiva and sub-conjunctival tis- 
sue, and at the same time through the capsule and the processes 
which attach the muscle to the sclera. If then, in withdraw- 
ing the scissors, we gently raise the edge of the wound, the 
hook passes with the greatest ease beyond the horizontal edge 
of the muscle, and falls at once, by the well-known movement 
of rotation, directly beneath the muscle, so that when the con- 
junctiva is gently drawn over the distal end of the hook, the 
tendon will be exposed for its entire length. This being the 
case, it only remains to divide it, and, in doing this, it is an 
essential point to never begin at that part of the hook which 
is nearest the shank, but at the distal end, and to gently raise 
the point of the hook as it is gradually dissected out, so as to 
prevent it from disengaging itself from the muscle till the 
tendon is properly divided. These are apparently small points, 
but I am convinced, by experience, that a careful attention to 
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them greatly facilitates the rapid and successful performance 
of the operation. 

It was formerly thought an advantage to make the opening 
in the conjunctiva as small as possible, and to make the sec- 
tion of the tendon as sub-conjunctival as circumstances would 
permit. But the dividing the muscle in this way is rather a 
tour de force than any practical advantage, even if it could 
always be done with certainty, which is by no means the case, 
and then the original wound has to be enlarged. It is better 
to make a sufficient opening at the start, and to close it at the 
end of the operation by bringing the edges of the wound to- 
gether in the most delicate manner, with the finest possible 
silk, the ends of the section being cut as close as possible. 
This gentle closure of the wound produces no inflammatorj'^ 
reaction, and the suture comes away of itself, on account of its 
fineness, after a day or two, almost unperceived. 

We come now to the consideration of the later improve- 
ments, which are in themselves of a good deal of importance, 
and often form, indeed, the principal features in the operation. 
These are the means which we have in our power of increas- 
ing or diminishing the effect of the tenotomy. This is done 
by the use of sutures. We will take first the suture which is 
employed to increase the effect of the operation. The most 
effectual one, of which I am aware, is that which was first 
brought into general notice by Dr. Knapp, a few years ago. 
The manner in which it is applied will be better understood 
by a diagram, which we will suppose represents a pair of eyes, 
in which there is a very pronounced squint of the right eye, 
say of five, or even six lines. We will suppose that the pa- 
tient habitually squints with this eye, and that the excursion 
outward of this eye, though still good, is somewhat. limited, 
and can only be attained to a full extent by excessive con- 
vergence of the other eye. Under these circumstances we 
have good reason to believe that the extemus, from being 
constantly on the stretch, has lost some of its elasticity, and 
will not, by forcibly retracting, draw the eye outward alter its 
antagonist has been cut. We will suppose that the internus 
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has been divided in the asual way, and that the effect, from 
the causes jnst mentioned, is very small, so small, indeed, that 
there is danger of the tendon reapplying itself at or near the 
seat of its original implantation. It is manifest that we shall 
have gained little or nothing by the operation, and it is nnder 
these circumstances that the suture renders incalculable ser- 
vices. Dr. Knapp's description of the method is as follows : 

After a thorough tenotomy of the intemus, a small fold of 
the conjunctiva of one or two lines is picked up close to the 
outer edge of the cornea. A curved needle, armed with pearl 
silk, is pushed through it, and the needle then carried through 
the external commissure from within outward, and the cornea 
is made to approach the outer angle of the eye to the required 
amount by drawing on the suture, which is then tied down 
upon the skin. By this means, a fixed position is obtained for 
an eye, which otherwise would have a tendency to turn in dur- 
ing the time that the tendon is gaining its new attachment, 
which latter, as the eye is forcibly turned out, must lie farther 
back than otherwise would be the case, and the effect is con- 
sequently much increased. I generally seek to obtain about a 
line of divergence of the operated eye immediately after the 
operation. The suture should be left in one or two days. It 
very often comes away of itself, on the second day. If, how- 
ever, the squint is a divergent, instead of convergent, the 
suture, though still acting on the same principle, is applied a 
little differently. 

A thorotigh tenotomy of the extern us having been made, a 
suture is armed with two needles. The point of the first 
needle is entered close to the inner side of the cornea, and one 
and one-half line above the horizontal meridian, and, after 
having been run through the conjunctiva from above down- 
ward, is again brought out in the horizontal meridian. 
The second needle is carried in precisely the same way from 
below upward, and likewise brought out in the horizontal 
meridian. The two ends of the sutuire are then drawn so that 
the middle of the suture lies in close proximity with the 
globe. This prevents the conjunctiva from being torn through 
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by the subsequent tension. The needles are then carried in 
close proximity to each other through the commissure of the 
lid, the entrance of the needle being just above the caruncle, 
and their point of exit two lines from this in the integument 
of the nose. By drawing both ends of the suture, the inner 
edge of the cornea is made to approach the caruncle to an 
amount proportionate to the effect desired. The knot is then 
tied upon the skin of the nose, and the eye thus secured in its 
position till the tendon of the divided extemus has acquired its 
new attachment. The amount of adduction produced by the 
suture should be such that about one and one-half line of con- 
vergence should be produced, since experience shows that, when 
this amount is not present immediately after the operation, a 
certain degree of divergence will finally result. The suture is 
to be removed on the day after the operation. 

Graefe's method of increasing the effect of a tenotomy is 
as follows : After the tenotomy of the intemus has been 
thoroughly performed, a fold of the conjunctiva is lifted off 
from the episcleral tissue with the forceps, close to the 
outer canthus. A curved needle is then run horizontally 
through this fold into the sub-conjunctival space, and made 
to glide (the forceps being removed to the upper and inner 
border of the cornea) beneath the membrane, till a portion of 
this, equal to three, four, or five lines, has been included, when 
the point is again brought out to its place of exit, varying ac- 
cording to the length of its sub-conjunctival passage, its direc- 
tion being always from the commissure to the upper and inner 
corneal border, or it may be even to a point above the vertex 
of the cornea. The suture is then tightly drawn, and tied. 
By this manoeuvre the eye is rolled outward to the breadth 
of the inclosed tissue, and the limitation in the movement of 
the eye inward is much increased. In this way Qraefe says 
we are enabled to obtain, in excessive degrees of convergent 
strabismus, any correction desirable. The suture must be left 
in at least two and one-half days. 

The suture is em]>loyed in precisely the same manner in 
divergent strabismus, only it starts from the inner canthus, 



170 Transactions of the 

near tlio caruncle. Graefe says that this method has been 
of signal service to him in the higher grades of strabismus, and 
that since its adoption he has been far more reserved in the use 
of the advancement of the muscle. Indeed, he asserts that he 
scarcely ever performs this latter now on account of diver- 
gence, but only on account of marked limitation of tlie mobil- 
ity inward. 

Such being the means by which the effect of tenotomy is 
increased, those by which the effect is diminished remain to 
be spoken of. This is still done by the use of the suture, and 
their mode of application will be made clear, I think, upon 
the board. We will suppose that in a case of convergent 
squint we have already divided the internus, and that the 
effect obtained has been excessive, and there is fear that 
the eye will go the other way, or at least there will be an in- 
sufficiency of converging power, which may impair the use of 
the eyes for any length of time upon close objects. The object 
is to lessen the effect of the original tenotomy, and this is done 
by the suture, the effect of which is graduated in the following 
ways : If we have reason to believe that the effect of the te- 
notomy is only a little more than that which we wished origi- 
nally to obtain, we simply bring the edges of the wound 
together in a vertical direction ; this, of course, prevents the 
muscle from retracting as far as it otherwise would, and the 
effect of the operation is somewhat limited. We can increase 
this again by including more or less conjunctiva within the 
stitch. If we want to limit it to a greater degree, then, instead 
of passing the needles vertically, we run them obliquely. This 
of course draws the muscle still more forward, and the effect 
can be still further increased by including more of the con- 
juctiva between the stitch. Or, if, lastly, we wish to reduce 
the effect to a very considerable degree, we then pass the 
needle in a directly horizontal direction, taking up more or 
less of the conjunctiva, according to circumstances. 

It has been asserted with a good deal of force, especially 
by Von Graefe, that the controlling influence of these sutures 
is such that we can, if the operation has been skillfully per- 
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formed, invariably get any eflfcct which we may desire. 
While admitting to the fullest extent their great usefulness, 
and the very important rdle they play in enabling us to 
increase and diminish in a general way the effect of a tenot- 
omy, candor compelB us to say that they have not in our own 
hands acted, nor can we understand, from the very nature of 
things, how they can possibly in anybody's act, with that 
mathematical precision which the great master has claimed 
for them ; and we join with Wecker in expressing a regret 
that one who has added so much to the practical researches of 
Bonnet should, through an excess of zeal in perfecting tenot- 
omy, be led to believe the operation for strabismus and the 
graduating of its effects susceptible of a precision which does 
not belong to them. I know of no absolute rules which can 
be lai^ down as a guide, either as to the immediate or perma- 
nent effect of a tenotomy. Still there are three things a care- 
ful study of which should never be neglected : 1. The condi- 
tion of the externi, and the extent of motion outward ; 2. The 
refraction of the eye ; and, 3. The effect of the accommoda- 
tion. If, for example, the abduction of the eyes is limited, or 
only obtained by a vacillating motion, as soon as or shortly 
after the squinting eye has passed the median line, it will be 
safe to predict that a greater setting back of the muscle will 
be required, and the effect of the operation will have to be in- 
creased by dividing both intemi, where, under ordinary circnm- 
stances, we should divide only one, or, what is better, by the use 
of the suture ; and we may be sure of this, if, after the patient 
has been thoroughly narcotized, we find, before we begin the 
operation, a divergence of the eyes. I have been so often 
deceived by this amount of divergence, when patients are 
under the influence of an ansBsthetic, especially just after 
the muscle has been divided, that I pay no attention to it 
where I have once convinced mvself that there is some weak- 
ncss of the extern!, but base my calculations entirely on the 
examinations made before the anaesthetic had been given, and 
this especially in regard to the suture. . 

Again, we may put it down as a rule (but as a rule that has 
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many exceptions) that the greater the amount of hypermetro- 
pia the greater the amount of operating we may do without 
the fear of obtaining too great an effect. And here I would 
again insist upon the necessity of reducing the eye, before re- 
sorting to repeated operations, by the means of glasses, to aa 
near a condition of a normal eye as possible. 

Finally, if the eye swings in suddenly under the influence 
of the accommodation, so that the squint is disproportionately 
larger for the near than for the distance, we may assume that 
the energy of the extemi is reduced, and a greater freedom al- 
lowed in operating than where the reverse is the case ; that is 
to say, where the squint neutralizes itself somewhat rapidly, 
when we approach an object toward the eye so that at mod- 
erate distances, twelve to sixteen inches, the two eyes seem to 
be directed to the object. Starting, then, with the assumption 
that, in an ordinary case of concomitant squint, we get from 
two to three lines as the effect of an operation, the above rules 
mav be of some service in some of the more common deviations 
from the general run of cases. But, for more than this, I should 
not like to be responsible. I would not wish, by this, to have 
you infer that I consider the operation for strabismus a work 
of chance, for I sincerely believe that the more fully we under- 
stand and the closer we follow the optical and dynamical laws 
which govern the condition under consideration, the more suc- 
cessful we shall be. Still I cannot yet believe, however hope- 
ful I may be for the future, in that mathematical exactness 
which is at present often claimed for it. The only rule which 
can be conscientiously followed is to estimate by careful study 
as closely as we can the probable result, and then to operate 
till success is obtained. 

• Some eight or ten hours after the operation, or when the 
narcosis has passed entirely off, the patient should be seen 
again, when another examination should be made, and this 
should be done as Graefe has shown — ^not as is usually the 
case, directly in front of the patient, that is, in the median 
line, but toward the temporal side of the eye, which has been 
operated on, the object being at about fifteen feet from the 
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patient and at about fifteen degrees toward the temporal side. 
This, of course, throws the strain oflF the divided muscle, and 
the insufficiency which follows as the immediate effect of the 
section is reduced, and a more correct estimate of what will 
be the permanent effect is arrived at. Thus, if the right iiiter- 
nus has been divided, the patient should look to the right. I 
prefer, however, to make my examination in both places, that 
is, directly in front, and then toward the temporal side. As a 
rule, when on seeing the patient I find that less effect has 
been obtained than was estimated, I content myself with leav- 
ing things as they are, preferring to operate on the other eye, 
using the experience gained as to the effect on the first eye as 
a guide to the second operation. But, whenever my estima- 
tion of the antagonistic force of the extemi has been so much 
out of the way that very little or no effect has been produced, 
and the muscle is in danger of reattaching itself at or very 
near the place of its original implantation, I never hesitate to 
interfere, and in this case I always use the suture described by 
Dr. Knapp, never that by Graefe, the effect of which varies, as 
he himself allows, in every case, according to the different de- 
grees of the elasticity of the conjunctiva. If the patient is an 
adult, and possesses a moderate degree of nerve, an anaesthetic 
may be dispensed with. The wound can be reopened and the 
new and yielding attachments readily severed with the strabis- 
mus-hook. The suture is then to be placed at the outer edge 
of the cornea, and the eye swung out to the proper amount 
in the manner just described on the board. In children it is 
better to always use an anaesthetic. 

If, however, on the first visit after the operation, there is 
good reason to fear that loo much effect has been obtained, 
the matter is much more serious, and should be remedied as 
soon as possible. It is, however, extremely difficult to tell, or 
at least to lay down any exact rules by which it can be safely 
judged that too much effect has been obtained. Here it is 
that the experienced eye has bo great an advantage, for any 
one who has seen and studied a large number of cases can 
often tell at a glance that too much effect has been gained, 
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while it would puzzle him to say exactly how he was aware 
of it. Still, the following method of examination has been of 
service to me in a general way, and as such I now oflfer it. 

If I find, twelve hours after the operation, that there is a 
line of divergence, when the patient looks at an object at say 
fifteen feet, I look upon it not only as no detriment, but a posi- 
tive advantage for the permanent eifect, provided the follow- 
ing conditions exist with it : 1. That the object can be gradu- 
ally approached toward the patient in the median line without 
the divergence in the operated eye increasing to any percep- 
tible degree till the object gets inside of 12'^ or so. If, on the 
contrary, the divergence gradually increases, or even remains 
the same till within 10 or 12 '^ of the eye, and then the eye 
suddenly flies out, or even begins to waver, we have cause for 
apprehension, and the farther that such a condition takes place 
from the eye the greater the dread. Again, if we have a line 
or even more of divergence in the median line for the disMnce, 
and this disappears gradually as we carry the object toward 
the temporal side of the eye operated upon, till the object lies 
15° toward that side, we have little dread that the eflfect is ex- 
cessive, especially, as is usually the case, the object can be car- 
ried close up to the eye without the operated eye yielding. 

Should, however, the conditions of these two tests not be 
fulfilled, it would be on the safe side to limit the effect of the 
operations by the use of the suture, and the amount of the 
limitation should be graduated by the degree of the divergence 
and the distance at which it took place. The proper amount, 
or its approximation, can, I think, only be learned by experi- 
ence, together with a careful consideration as to the effects to 
be produced by the existing refraction and accommodation. 

The elaborate rules laid down by Von Graefe in regard to 
dynamic squint, or insufficiency, are not, of course, applicable 
here, as requisite sharpness of binocular vision very rarely if 
ever exists to make such tests possible, much less trustworthy. 
The estimation must be made by the operator's eye, not by 
means of prisms. 

The indications for the operation for strabismus are rapidly 
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becoming better known, bo that many more cases come to 
operation in early life than formerly. Still, there is a linger- 
ing desire, especially on the part of general practitioners, to 
advise the parents to wait and see if the child will not grow 
out of it, and to assert that cross-eye often gets well of itself, 
and if it does not it will be time enough to talk of an opera- 
tion when the child has reached ten or twelve years of age. 
Now, it is true that strabismus does sometimes disappear of 
itself, but it is an exceedingly rare occurrence ; so rare, indeed, 
as to be the exception necessary to prove the rule that it does 
not cure itself, and that in the vast majority of cases recourse 
must be had to an operation. In regard to this there is no di- 
versity of opinion. But in regard to the time of life at whicli 
the operation should be performed there is, I am sorry to 
say, much less unanimity, and the general profession have cer- 
tainbL the best of excuses, for the Fabian policy which they 
recommend, in the authority of some of the greatest writers on 
this subject. Thus Bonders advises the use of atropine in 
young children upon whom it is as yet unadvisable to operate. 
And Stellwag deliberately says that " it is better to postpone 
the operation till the beginning of puberty, if the strabismus 
be seen in childhood ; by thus delaying, the conditions are 
fulfilled under which periodical strabismus is removed, and 
the patient may, as it were, grow out of a squint which has 
already become permanent." 

Notwithstanding the weight of such authority, I am de- 
cidedly of the opinion that the cases in which the opera- 
tion should be deferred to a comparatively remote period are 
few in proportion to those that should be operated upon as 
soon as seen. And the chief points which should influence 
our decision, either ^r(> or con^ are as follows : If the child is 
very young, say from one to three years, and the squint is 
concomitant so that the exclusion of the two eyes is equal, and 
at the same time the squint is bilateral, so that the child fixes 
sometimes with one eye and sometimes with the other, it will 
be safe to postpone the operation almost indefinitely, or so 
long as the conditions described hold good; for under this 
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state of affairs the normal mobility of the eye and the acuity 
of vision will be maintained; and this rale shoald be ob- 
served all the more if there be hypermetropia, for if this be of 
any considerable degree the squint will most likely return 
after the operation, as the age of the patient will prohibit the 
correction of the optical defects by glasses. 

But squint of this character is very rare in infants and 
young children, as it usually results, not from an optical defect, 
as the accommodation in children is not actively employed, but 
from some paresis of the muscles, so that the squint is confined 
to one eye, and vision is entirely performed by the other, or so 
seldom by the squinting eye that this is practically excluded 
from the visual act. If such eyes are left to themselves, two 
things almost invariably occur : 1. The vision deteriorates so 
that the eye in a short time becomes useless ; 2. The extemus, 
from constantly being put upon the stretch, loses all its vital- 
ity, and the mobility of the eye outward is so reducedllhat 
the eye after a while gets the appearance of being, if I may 
so express myself, broadside on, producing, as the child grows 
up, hideous deformity, and one which later in life requires 
almost an endless number of operations to remove. If, on the 
other hand, we operate early,, when the weakened muscle still 
has a share of its vitality left, we can do no possible harm, and 
we stand the ^ance of doing infinite good, either by curing the 
deformity at once, or at least of turning what was a unilateral 
squint, with exclusive use of one eye, into a bilateral squint, 
with the alternate use of the two eyes, thus offering a much 
increased chance for the preservation of the vision, and a 
much better prospect of success from a future operation when 
the muscles shall have more fully recovered their tone. In 
these cases it is almost always necessary to use the suture. 
Between the age of four and six, we begin to get the common 
concomitant strabismus, dependent on either a congenital de- 
fect, that is, hypermetropia, or, what amounts to the same 
thing, an imitation of this through the temporary reduction 
of the accommodation power by some debilitating disease. 
In this latter condition, that is, when the eye is emmetropic, 
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or even slightly hypermetropic, I never hesitate to operate : 
1. With the hope of restoring binocular vision ; and, 2. Even 
if this fails, of removing the deformity, for if this is once done 
there is little probability of its returning, since, as there is very 
little or no defect in the refraction, there is no exciting cause 
to occasion its return. After the age of seven or eight years, 
I always opemte, and insist, if the error of refraction is suffi- 
3ient to warrant it, that glasses must be worn. 

Thus it will be seen, if these views are correct, that the 
latitude of operative interference is largely increased, at least 
in regard to the time of operating, in comparison with what 
is usually held to be sound practice. 

There is one other condition of squint in which the general 
opinion seems to be adverse to operating, and that is the stra- 
bismus, of a paralytic nature, occurring in adults. This dis- 
inclination to operate in these cases evidently had its origin in 
two sound objections : 1. An unwillingness to subject the 
patient to the pain and annoyance of an operation when his 
strabismus is either accompanied by, or supposed to be tlie 
forerunner of, grave central trouble ; 2. From a conviction that 
it was useless to operate on a muscle when the antagonist of 
that muscle was either partially or wholly paralyzed, as no 
effect would be gained. 

In regard to the first of these objections, it is no doubt 
true that any operative interference would be contraindicated 
if central trouble was shown to exist, but there are very many 
cases in which this does not manifest itself in the slightest 
degree, either at the time of the attack or later, or even, if it 
does in the beginning, fades away in a short time, while the 
strabismus, with its annoying diplopia, remains. Under these 
conditions, it seems to me that the indications for the opera- 
tion are as strong as, if not stronger than, in any other form of 
strabismus. And, that they are so, I think will be more forci- 
bly and more briefly shown by an example which is neither 
a rare nor an ima^nary one. 

A man in the prime of life, after some exposure, or an un- 
usually hard day's work, or even after ordinary routine of the 
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day, goes to bed, as he thinks, perfectly well, and is astonished 
on waking up in the morning to find that he sees donble. He 
immediately consults his family physician, who at once sees 
where the tronble lies, and, after a careful examination of his 
general condition, pronounces his eyes sound, prescribes rest, 
absence from excitement and all abuse, whether of spirit or 
the flesh, and gives iodide of potash in increasing doses. This 
may or may not have some eflTect ; usually it does not, and 
the changes are rung on the bromides and iodides, tonics, 
and electricity ; still the double vision persists, and what at 
first was a simple annoyance, now becomes an actual suffering. 
There is a constant dragging sensation about the side of the 
head, with pain and tension in the forehead. The patient begins 
to have a difficulty in getting about, or even, at times, staggers 
or misses his footing. It is an exertion for him to think, and 
he begins to fear that he is getting light-headed, or that some- 
thing is the matter with his brain, and it is in vain that his 
physician or an expert assures him to the contrary. To his 
suggestion that, as his eye is turned, benefit might be obtained 
from an operation, it is answered that, as his trouble is of a 
paralytic nature, it would be worse than useless ; that things 
must be left to take their own course ; and, if this advice is 
taken, the diplopia generally fades away in a year or so, but 
the dragging, ^wearying, aching sensations in and about the 
eye usually remain, either as a constant companion, or to be 
called forth by the slightest over-exertion or excitement. 

If, on the other hand, the patient, after a longer or shorter 
interval, seeks the advice of the trained ophthalmologist, a 
minute examination is made, and I am afraid, as a usual thing, 
precisely the same advice is given — exceptions to this rule, 
though I am well aware tliey do exist, being few and far be- 
tween. Sometimes, however, the oculist consulted, seeing 
that very little harm can result, boldly makes up his mind to 
run the chance of doing some good, and is often rewarded for 
his courage, either by the cure or relief of his patient. 

The second objection, that we get no effect from the opera- 
tion when the difficulty is a paralytic one, fades entirely away, 
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since by tlie use of the suture, or by advancement of the mus- 
cle, we can get any effect we desire, no matter what the cause 
of the strabismus is. 

The treatment of paralytic strabismus is one of the most 
difficult problems that the ophthalmic surgeon has to deal with, 
and the differential diagnosis as to what muscles are affected 
in a given case as laid down in the books, and upon which we 
are made to believe our opinions should rest, is a thing which 
may well appall the boldest. So far as operating is concerned, 
the practical considerations necessary to determine our opinion, 
at least in the majority of cases, can be reduced to a compara- 
tive few. In the first place, the oblique muscles, whether in- 
volved or not, are excluded, from the positions of their inser- 
tions, from the category, tenotomy of these muscles never hav- 
ing been, so far as I am aware, followed by successful results. 
!Nor am I personally aware of the attempt to cut these ten- 
dons ever having been made, though I have heard traditionary 
reports to that effect. This limits our attention to the four 
•^ recti-muscles, and in a great majority of cases it is either 
the internns or extemus which is chiefly affected, and oftener 
the former than the latter. When the superior and inferior 
are also implicated, it is usually in a secondary degree, and 
the deviation a trifling one. When, then, a case of simple 
paralysis, either of the extemus or intemus presents itself, I 
do not hesitate to operate, provided it is not of central origin, 
and provided sufficient time has elapsed to show that thera- 
peutical and hygienic means will not remove the trouble. The 
only question then is, what operation we shall do, advance- 
ment of the paralyzed muscle with a tenotomy of the antago- 
nist, or simply tenotomy of the opposing muscle and the use of 
the suture? This depends entirely on the degree of the 
trouble ; if the paralysis is complete, and the motion toward 
the median line is very much limited, then resort must be had 
to advancement of the paralyzed muscle as laid down in the 
books. But if the attack is slight, and rather a paresis than 
a paralysis, or a paralysis improved into paresis, and there is 
still some motion toward the median line, then a simple te- 
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notomy with the suture will often produce, as Graefe lias 
pointed out, the most astonishing amount of effect. 

We will suppose, for example, that there is a paralysis of 
the extemus, so that, by the unopposed contraction of its an- 
tagonist, the intemus, a convergent squint is produced of some 
three, four, or five lines. If, now, we thoroughly separate the 
intemus from its insertion and then forcibly draw out the eye, 
and maintain it in this position by means of the suture, we do 
two things : First, by setting back the intemus so that it acts 
under less favorable dynamic conditions, we reduce to a very 
great degree its aggressive force which was continually keep- 
ing its enfeebled antagonist on the stretch, destroying its 
elasticity and continually canceling its recuperative power ; 
while, secondly, by swinging out the eye and maintaining it 
in this position we gain two or three days of absolute rest to 
the weakened muscle, and thus allow its fibres to retract 
upon themselves, and regain, if not all, at least as much as 
possible, of their vitality. The effect of this is often surpris- 
ing, and I have known a paralytic squint, which had resisted 
for months all the therapeutical means known to modem 
science, be cured at once by a simple tenotomy. Here, as 
elsewhere in the body, the most trifling variations will often 
produce the most startling effects both for good and evil; 
and the experiment of an operation which, if skillfully ap- 
plied, can do no harm and may do infinite good, is surely 
worth the trial, if not in all attacks, in a very great number of 
these cases. 

The fact of other muscles of the ocular group being 
affected, as, for example, the superior or inferior rectus, or 
even the obliques, used to be of great weight with me in de- 
termining the propriety of an operation, for it was argued that 
even if the horizontal double vision was removed, the vertical 
would remain, and the depression, though different, would still 
be just as annoying to the patient. But, experience has shown 
me that it is not the actual diplopia which is the chief cause of 
trouble and annoyance to these patients, but the want of con- 
trol they have over the eyes, and the subsequent dragging and 
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aching sensation ; and this is particularly noticeable where the 
strabismus is divei^nt. I should not, therefore, unless the 
complications were extended, and of a grave character, hesi- 
tate to operate to remove the lateral strabismus, and let verti- 
cal diplopia take care of itself, I have known fifteen or 
twenty degrees of this to disappear shortly after the lateral 
deviation had been corrected. But, even if this cannot be cor- 
rected either by a second operation or by prisms, the double 
images are usually sunk in the course of five or six months, 
and the patient passes from an improved condition from the 
day of th6 operation into what is ultimately a very comfort- 
able one. 

As before remarked, very few of these cases come to opera- 
ation, and, the great mistake which usually takes place in those 
that do is, that they are operated on too late, when secondary 
contraction of the antagonist has taken place and the weakened 
muscle has lost its vitality, and then an advancement has to be 
performed, and not a tenotomy with a suture. 

A short time after the paralytic attack, there is generally 
an efibrt on the part of [Nature to reestablish the coordinating 
movements of the eyes, provided the cause is not a central one, 
and it is during this period that the operation should be per- 
formed, and although cases vary and no rule can be laid down, 
it is usually best not to wait longer than two months after the 
original attack. 

I would say, in conclusion, Mr. President, that I am rather 
unpleasantly conscious of the fact that tlie title of my paper 
has proved to be a misnomer ; for, instead of being, as I in- 
tended, a sketch of the operation for strabismus, as it stands at 
present it is only an outline of a small part of it. This has 
been caused by the vastness of my subject, which has com- 
pelled me to leave out much that I wished to write, and to dis- 
card much I had abeady written ; and, as it is, I cannot help 
expressing the fear that my remarks have been both too ex- 
tended and of too simple a nature for the dignity of the 
rostrum from which they have been delivered — certainly they 
have for the critical acumen of many of my hearers ; still, 



182 Transactions of ihe 

they are some of the points of practical importance over which 
I myself have thought a great deal, and I have believed that 
they might be of some use, to those of you whose practice 
brings you in contact with many children, in answering the 
question so often put, " Can strabismus be cured ? " a question 
which, though facts do lend it some show of color, is, in the 
present advanced state of medical art, neither very compli- 
mentary to the judgment of the general physician, nor the 
skill of the ophthalmologist. 
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The Pbesident then announced the paper for the evening, 
of which the following is an abstract : 

ON PELYIO PERITONITIS AND PERI-UTERINE CELLULITIS. 

Br JAMES L. BROWN, M. D. 

Mb. Pbesident and Fellows of the Academy : 

That the uterus and its appendages, in common with other 
parts of the economy, are liable to become the seat of inflam- 
mation and abscess, and that such inflammation and abscess 
are for the most part connected with the puerperal condition, 
are facts that have been observed and recorded as far back as 
the history of medical science extends. Beyond this general 
knowledge of a very obvious disorder, however, it may safely 
be stated that very little was known of the inflammatory 
affections of the peri-uterine tissues prior to the beginning of 
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the present century. Indeed, without much violence to his- 
torical accuracy, it may be affirmed that nearly all that is now 
known with any precision of these ailments has been ascer- 
tained within the last thirty years. 

Isolated facts had indeed been observed and recorded by 
different medical writers, as far back as Morgagni, in the 
early part of the last century, but no systematic study of the 
peri-uterine inflammations can be said to have been under- 
taken before the year 1840. 

I am aware that Simpson and others claim for the ancients 
a very considerable and tolerably exact knowledge of these 
diseases, but I am of the opinion that no person who will take 
the trouble to read the passage in ^Etius, referred to by Simp- 
son, in his article on Pelvic Cellulitis, will find in it a justifica- 
tion of the statement that it contains a full and distinct ac- 
count, or indeed any account at all, of the affections under 
consideration. I repeat, then, that neither in ancient nor in 
modem times, so far as we have any means of knowing, were 
these affections made the subject of special study until about 
the year 1840. Of the progress that has been made since that 
time, accounts more or less complete are to be found in nearly 
all of the moi'e recent treatises on diseases of women. I shall 
make no apology, therefore, for omitting historical details that 
are so readily accessible, and shall confine myself in this paper 
chiefly to some clinical remarks, based npon the observation 
of eighty-seven cases, of which I have taken notes, and on im- 
pressions received from an equally large number of cases of 
which no record has been kept. 

As it is not my purpose to attempt a full or extended 
description of these diseases, the subject being altogether too 
large to be adequately discussed within the limits to which I 
am necessarily restricted, on an occasion of this kind, but 
merely to invite attention to certain parts that have seemed to 
me to be of peculiar interest, or upon which it is very desirable 
that the light of further clinical experience should be thrown, 
I shall not confine myself to any systematic treatment of the 
subject, but deal with it in a somewhat desultory manner. 
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passing lightly over many interesting topics, and dwelling 
upon others that are of no more real consequence, perhaps, bnt 
which may have proved more interesting in my own experi- 
ence, or to which I may have given more especial attention. 

Of a class of affections that have only so recently been 
made the subject of investigation, it is not surprising that our 
knowledge should still be very imperfect ; that much differ- 
ence of opinion among observers should exist on many points ; 
and that what is known about them should be mostly confined 
to those especially engaged in studying or treating the dis- 
eases to which they are allied. Believing that these affections 
are far more frequent than is generally supposed, being often 
mistaken for other conditions, and consequently subjected to in- 
appropriate treatment, and believing, moreover, that they are 
of great practical interest to the general practitioner as well as 
to those more particularly engaged in the treatment of dis- 
eases peculiar to women, it has seemed to me that any contri- 
bution tending to throw light upon them, and to lead to abet- 
ter appreciation of their frequency and importance, might 
prove both interesting and profitable. 

The affections to which I have alluded are variously de- 
scribed by different authors as pelvic abscess, pelvic cellulitis, 
inflammation of the broad ligaments, inflammation of the uter- 
ine appendages, peri-uterine inflammation, peri-metritis, para- 
metritis, peri-uterine cellulitis, peri-uterine phlegmon, pelvic 
peritonitis, etc. Some of these expressions serve not only to 
furnish a name, but to indicate a theory. Pelvic abscess, for 
instance, conveys the idea of the inflammation necessarily re- 
sulting in suppuration. The term phlegmon, on the contrary, 
as used by the French writers, though assigning the seat of 
the inflammation to the cellular tissue, does not imply any 
such result. Pelvic cellulitis and pelvic peritonitis give to the 
disease each a local habitation as well as a name. 

The use of the term peri-uterine inflammation indicates 
a disinclination to be committed to any theory as to the pre- 
cise seat of the inflammatory affection. We thus find in the 
very nomenclature of these diseases well-marked indications 
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of a conflict of opinion as to their seat, their nature, and their* 
tendencies. Passing now from the nomenclature to the defi- 
nitions given by different writers, we meet with a correspond- 
ing want of agreement. Selecting a few from the many, we 
find, for example, Simpson defines it thus: "Between the 
layers of the broad ligaments, between the vagina and the 
rectum, between the iliac muscle and the bone, and, in short, 
in almost every part of the pelvis, there is an abundance — a 
great abundance — of cellular tissue ; and this disease consists 
of inflammation, acute or subacute, of this abounding cellu- 
lar tissue." West speaks of it as an inflammation "which, 
though most frequently involving the cellular tissue between 
the folds of the broad ligaments, sometimes attacks that which 
intervenes between the womb and the adjacent viscera, or ex- 
tends to that lining the pelvic walls, or even to that which 
lies between the outer surface of the peritonseum and the ab- 
dominal muscles." In another place he adds : " The cellular 
tissue anywhere in the neighborhood of the womb may be the 
seat of the mischief, though that contained in the folds of the 
broad ligament is attacked far more often than the same struc- 
ture in any other situation." 

McClintock makes the following statement : " In regard to 
its seat, it may affect almost any part of the cellular tissue ad- 
jacent to the uterus. Thus I have seen it most frequently in 
the broad ligament, at least so far as I could judge ; in the 
iliac fossa; between the bladder and the abdominal parietes ; 
between the uterus and the rectum ; and in every part of the 
connective tissue around the neck of the womb." 

Graily Hewitt states that, "in its essence, it consists of 
effusion of* morbid products into the space surrounding the 
uterus and ovaries, and the transformations undergone by these 
efinsed matters. ... The actual seat of the effusion is in 
most cases the meshes of the cellular tissue surrounding the 
uterus, between the folds of the broad ligament and extending 
thence in various directions toward the pelvic walls ; but it is 
probable that in some cases of pelvic inflammation there is 
an inflammatory condition of the peritonaeum itself." Scan- 
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zoni makes no allusion whatever to inflammation of the pel- 
vic cellular tissue, and devotes but a single page to the de- 
scription of peri-metritifl, which he regards most frequently 
as a puerperal disease, but which may be occasionally a sec- 
ondary affection, " accompanying an acute or chronic inflam- 
mation of the uterus or the ovaries, or one of the various neo- 
plasmata which are developed in these organs." His descrip- 
tion is so very imperfect as to be of very little practical value. 

Konat, who may in some measure be regarded as the 
French representative of the views most prevalent in England, 
describes the inflammation under the name peri-uterine phleg- 
mon, thus locating it in the cellular tissue, and divides into 
four varieties according as it is located on either side of the 
nterus, and in direct contact with it, or in one of the broad 
ligaments, or behind the uterus, or in front of it. Though he 
does not deny the occasional occurrence of pelvic peritonitis, 
either as a complication of peri-uterine phlegmon or indepen- 
dently of it, he gives no description of it as a distinct affection, 
and indeed barely alludes to it. 

Bernutz, on the contrary, occupies himself chiefly in re- 
futing Nonat's statements concerning peri-uterine phlegmon, 
and, after proving to his own satisfaction that peri-uterine 
phlegmon is anatomically impossible, he substitutes for it pel- 
vic peritonitis, and sustains his position by the evidence of 
several autopsies. I give an abstract of his views in his own 
words. He says : " The slightest dissection shows that the 
cellular tissne subjacent to the peritonseum is so thin and 
scanty that it is impossible to separate the serous from the 
uterine tissue ; and that, consequently, it cannot be the seat 
of swellings which, according to M. Nonat's observations, at- 
tain in the space of a few hours to the size of a hen's-egg. . . . 
It is anatomically impossible that the tumors which M. JS^onat 
called uterine-latero-phlegmons, and which are quite distinct 
from the phlegmons of the broad ligament, can be situate in 
the cellular tissue of the lateral parts of the womb. . . . From 
all these facts I have concluded that cases of supposed peri- 
uterine phlegmons ought to be classed with those of partial 
peritonitis.'^ 
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Thus we see Bernutz occupying a position directly opposed 
to that of Nonat, for, while he does not deny the existence of 
the cellular inflammations, he gives no account of them, and 
treats only of pelvic peritonitis. 

Aran, in adopting the term peri-uterine inflammation, says : 
" I propose under this name to describe an affection that has 
by turns received the denomination of inflammation of the 
lower belly, inflammation of the appendages of the uterus 
and of the broad ligament, inflammation of the pelvic cellular 
tissue, and pelvic peritonitis." 

Courty also adopts the term peri-uterine inflammation, 
which he says is preferable to any other name, precisely be- 
cause it comprehends all the others, and prejudges nothing as 
to the seat of the malady. 

Thus far, then, we find the English writers regarding these 
diseases as essentially inflammatory affections of the cellular 
tissue, the peritonseum being occasionally involved. In France 
we have Nonat regarding cellulitis as the principal affection ; 
Bernutz holding a similar view with regard to peritonitis ; and 
Aran, Courty, and others, grouping both together as peri- 
uterine inflammation. 

It does not appear to have occurred to any one prior to 
the year 1868 to dissociate these diseases entirely, and to as- 
sign to each its proper position as an independent affection, 
having no more necessary connection with the other than has 
pleurisy with pneumonia. 

Bernutz, it is true, in treating of pel vie peritonitis, differen- 
tiates it from phlegmons in the iliac fossa, in which he erro- 
neously includes cellulitis of the broad ligaments ; but he is 
so intent on proving Nonat wrong, that he barely recognizes 
cellulitis, and gives it no further consideration. 

The flrst distinct enunciation of the fact that pelvic peri- 
tonitis and pelvic cellulitis have no necessary connection witli 
each other, that they are entirely distinct affections, and can 
generally be distinguished from each other clinically, I find 
in Dr. Thomas's treatise on " Diseases of Women," first pub- 
lished in the beginning of the year 1868. 

13 
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The two diseases are there described separately each with 
its own history, etiology, symptoms, and diagnostic character. 
This distinction once made, it becomes a matter of surprise it 
was not not made sooner. That partial or local peritonitis is 
of common occurrence has long been known ; that inflamma- 
tion and abscess of the cellular tissue is a frequent affection 
has been equally well known. That they should so long 
have been confounded in this locality has probably been due 
to the incompleteness of our observations, the inadequacy of 
our means of diagnosis, and the infrequency of opportunities 
to confirm or correct diagnosis by post-^iortem examinations, 
these diseases rarely proving fatal. 

Nearly a year after the appearance of Dr. Thomas's book, 
Dr. Mathews Duncan published his monograph on peri-metri- 
tis and para-metritis, which is by far the most complete expo- 
sition of what is known on this subject that has yet been 
given. He not only recognizes peritonitis and cellulitis as 
independent affections, but subdivides each into varieties, of 
which he treats at some length. 

These affections, he says, are " surpassed in importance by 
none of the diseases gf women ; " they are " common, painful, 
and dangerous, both to functional perfection of the parts 
implicated, and to the life of the sufferer Ifrom any of them." 
By peri-raetritis, he means inflammation of the uterine peri- 
toneenm ; by para-metritis, inflammation of the cellular tissue, 
in connection with the uterus. 

Of this nomenclature I might observe, in passing, that, 
while the term peri-metritis is unobjectionable, its meaning 
being self-evident and sufliciently precise, the term para- 
metritis needs explanation, and is therefore inferior to peri- 
uterine cellulitis, which ho rejects because of its hybrid ety- 
mology. The term peri-metric cellulitis might, perhaps, be 
better than either. 

Coming now to the clinical consideration of these diseases, 
and accepting the fact, which is everywhere admitted, that 
the inflammation sometimes attacks the peritonseum and at 
others the cellular tissue, almost the first question that con- 
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fronts us is this. Have we any means of determining in a 
given ease which of these tissues is the seat of disease ? Dr. 
Thomas says: "They may usually be readily differentiated 
from each other, and a neglect of the effort at such thorough 
diagnosis is as reprehensible as a similar want of care in deter- 
mining between pericarditis and endocarditis." Mathews 
Duncan is less confident. He says of the diagnosis of these 
affections from each other : " It is still in a very unsatisfactory 
state. While the very existence of the various affections is 
still, in some quarters, at least, regarded as an open question, 
there must surely be at least diflSculty of diagnosis to justify 
doubt." He quotes the tabular statement in which Dr. 
Thomas contrasts the distinguishing characteristics of the two 
affections, merely to express his dissent from it both as a whole 
and in its several parts, yet he adds that we are indebted to 
Dr. Tliomas for even attempting the diflScult task of differen- 
tiation, and admits that the indications laid down by Dr. 
Thomas show the kind of indications on which he himself has 
always relied. For my own part, I am less confident than Dr. 
Thomas, and less skeptical than Mathews Duncan. In about 
two-thirds of all the cases that have come under my observa- 
tion I have thought the diagnosis clear enough to be suscep- 
tible of demonstration. The element of doubt, however, has 
entered very largely into the other third. 

I should state that most of my cases have been seen among 
the out-door patients, coming to the Demilt Dispensary, to the 
Woman's Hospital, and to the clinique for diseases of women 
at the College of Physicians and Surgeons, and these were 
consequently nearly all subacute or chronic cases. The acute 
cases that I have seen were comparatively few in number, and 
have occurred mostly in private practice. As I believe that 
subacute and chronic cases will always form the majority of 
these affections in general practice, I shall invert the usual or- 
der of sequence and speak of them first, beginning with the 
physical signs on which we must chiefly depend for diagnosis, 
there being nothing in the symptoms that is at all distinctive. 
The uterus, as is well known, possesses a considerable degree 
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of mobility : it may be drawn down to the vaginal ontlet ; it 
may be pushed high up in the pelvis, and it may be forced to 
either side. In women who are not too fat, or who have not 
an unusual rigidity of the abdominal muscles, that is to say, in 
the majority of women, the uterus may be distinctly felt through 
the abdominal walls by making pressure above the pubes with 
one hand, while coimter-pressure is made in the vagina by the 
index-finger of the other hand. It may thus be included be- 
tween the two hands, and its size, shape, position, and mobil- 
ity determined with great accuracy. Now, one of the firet 
and the most constant of the effects of pelvic peritonitis in 
any of its severer forms is, to impair or abolish its mobility. 
The finger in the vagina infringes on the uterus, but can 
neither push it up nor draw it down, nor move it to either side ; 
there is fixation more or less complete. Not only is the uterus 
immovable, but the whole roof of the vagina is rigid and 
hard. Whether the finger be carried behind the cervix, or in 
front, or on either side of it, it meets with a firm resistance of 
almost cartilaginous density. Occasionally this hardness may 
not entirely surround the cervix, but in severe cases it nearly 
always does. In the milder attacks the induration of the pel- 
vic roof may be slight in degi'ee, limited in extent, or entirely 
absent, but there is always some fixation of the uterus. There 
is, moreover, almost invariably some displacement of the 
uterus. It may be flexed backward or forward ; it may be 
antevertcd, retroverted, or drawn to either side, but a displace- 
ment of some kind almost always exists, and the uterus is held 
in its abnormal position by adhesions. There is, too, in a 
certain number of cases, a distinct tumor to be felt, located 
most commonly behind the cervix, in the posterior cvZ-de-aac, 
but occasionally on one side and in close proximity to the 
uterus. This tumor can very rarely be felt through the ab- 
dominal walls, and is usually only to be detected in the 
vagina. These constitute all the physical signs of pelvic peri- 
tonitis as it is seen in subacute and chronic cases, excepting 
those in which there is an encysted collection of serum or 
pus, and in these we have to add the existence of a fluctuating 
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tumor to the signs already given. We have, then, displace- 
ment and fixation of the nterns, hardness of the vaginal roof, 
and the occasional existence of a tumor in such close proxim- 
ity to the uterus as to appear to be a part of *it, as the only 
physical signs of peritonitis. 

Let us now consider those of cellulitis, of subacute or 
chronic character. 

In examining such a case, the most prominent abnormality, 
and that which is most likely first to arrest attention, is the ex- 
istence of a tumor usually on the side of the uterus, and in 
about the situation of the broad ligament. This tumor in 
many cases feels to the touch not unlike the body of the 
uterus drawn to one side and fixed there ; for it is often no 
larger in size, and not dissimilar in shape. Much less fre- 
quently the tumor may be felt posteriorly, and in some in- 
stances a tumor may be felt on both sides of the womb. 
These cases, however, are quite exceptional. The tumor is 
nearly always immovable, and can almost invariably be felt 
through the abdominal walls when firm pressure is made. 
The mobility of the uterus is generally diminished, but there 
is no such fixation as occurs in peritonitis unless that disease 
complicates the cellulitis. In a certain proportion of cases 
there is no impairment whatever of its mobility. There is 
usually no induration of the pelvic roof, unless in the imme- 
diate vicinity of the exudation, and commonly not even there. 
As a rule, the uterus suflfers little or no displacement, and when 
displaced is not fixed in its abnormal position. 

These are all the physical signs of cellulitis. Let us con- 
trast them with those of peritonitis. 

In peritonitis we have displacement and fixation of the 
uterus, diffused hardness of the pelvic roof, and commonly no 
tumor. In cellulitis we have always a tumor, generally on 
one side of the uterus, little or no hardness of the pelvic roof, 
and not much displacement or fixation. There would appear 
to be sufficient dissimilarity here on which to base a differen- 
tial diagnosis, and in typical cases, I think, such a diagnosis 
can always be made, but unfortunately all cases are not 
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typical. Peritonitis is a very frequent complication of cellu- 
litis, and occasionally cellulitis is sufficiently diflfused to re- 
semble very closely peritonitis. 

The questton might here be asked, What evidence is there 
that the physical signs just given are distinctive of these affec- 
tions, even in typical cases, and are not common to both ? 

To such a question I would answer, that the evidence is of 
a twofold character, direct and inferential : 1. In the compara- 
tively small number of autopsies that have been made on 
subjects dying while suffering from these affections, and in 
which any attention has been given to the question of differ- 
ential diagnosis, the lesions discovered after death are such as 
correspond with the signs that I have mentioned. For ex- 
ample, the most carefully-observed cases of this kind, that I 
have been able to find, are those of Bernutz, which were all cases 
of peritonitis, and were published by him for the express pur- 
pose of showing how constantly this affection has been mistaken 
for cellulitis, and how very grievously Nonat had erred in this 
respect ; consequently they were cases in which the question 
of differential diagnosis received the most careful attention. 
Now, the two most prominent physical signs of peritonitis 
that I have mentioned are, displacement and fixation of the 
uterus, and these were found in every one of Bemutz's au- 
topsies. He says but little of hardness of the pelvic roof, and 
in his cases the presence of a tumor is the rule, and not, as I 
have stated it, the exception. 

But, as all of these cases were of the acute form, the absence 
of hardness was to be expected ; and, as they were of that very 
exceptional variety of peritonitis in which suppuration takes 
place and forms an encysted tumor, they constitute just that 
class of rare cases that I referred to as sometimes giving a 
tumor. In fact, Bernutz himself calls attention to the great 
rarity of suppuration in pelvic peritonitis. Now, the second 
kind of evidence is in reality nothing more than a corollary 
of the first (which hag just been stated) ; for, if, in examining 
any given case, a tumor be found in the vicinity of the uterus, 
without any displacement or fixation of that organ, then 
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that tumor is not due to peritonitis. Moreover, both clinical 
and necropsic observations have shown that the adhesions of 
peritonitis are very persistent unless removed by pregnancy, 
while the tumors due to cellulitis are more commonly of only 
temporary duration (by which I mean a few weeks'). 

Let us now see how far the symptoms may aid us, when 
the physical signs leave us in doubt. I have already stated 
that these are seldom sufficient of themselves, but they are 
occasionally valuable aids. I would remark, then, in the first 
place, that in a very considerable number of subacute and 
chronic cases, perhaps in one-half, the symptoms are so slight 
and have so little reference to any inflammatory condition 
that they do not point to these affections at all, and afford us 
no assistance whatever. It is a very common circumstance to 
be consulted by patients for dysmenorrhoea, or irritability of 
the bladder, or suppression of the menses, or metrorrhagia, 
and find on examination evidences of extensive cellulitis, or 
peritonitis, of which, in most cases, no history can be given 
by the patients. They cannot remember having suffered from 
any illness to which it could be ascribed. In other cases, 
however, the history and symptoms are very marked. The 
one symptom which is most prominent in both affections is, 
pain in or about the pelvis. This pain is sometimes referred 
to one or the other iliac fossa, sometimes to the supra-pubic 
region, and sometimes to the back. Occasionally it shoots 
down the thigh, and may even cause retraction of the limb. 
There is nothing in this symptom on which we can predicate 
with any certainty which affection we are dealing with. It 
may be stated, however, that pain confined to one side, or 
shooting down one thigh, more frequently attends cellulitis, 
while pain of a paroxsymal character is oftener peritoneal. 
Eetraction of the thigh is almost always the result of cellulitis. 
In the functional disturbances of the ovaries, uterus, bladder, 
and rectum, there is nothing that is distinctive of either affec- 
tion. Suppuration, when it exists, is in most cases due to 
cellulitis. 

I say when it exists, for in my experience it is of far less 
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frequent occurrence than we would be led to suppose from 
the statements of most authors on this point. For example, 
West says : " The tendency to suppuration and to the discharge 
of pus seems to be very great, since it occurred in twenty-seven 
out of fifty-two instances. This mode of termination of the 
inflammation appears also to be as frequent in cases inde- 
pendent of previous delivery or miscarriage as in those which 
are due to puerperal causes, since it happened in nine out of 
fifteen instances of the former kind, as well as in eighteen out 
of thirty-seven of the latter." McClintock says : " As regards 
the frequency of abscess in puerperal cellulitis, my clinical 
records show the following results : Of seventy cases, thirty- 
seven ended in suppuration with discharge of pus, and twenty- 
four of these burst or were opened externally." Of the 
comparative frequency in non-puerperal subjects, he gives no 
estimate, although one of his two chapters is devoted exclu- 
sively to this class of cases. Simpson estimates that suppura- 
tion occurs in about one-half of all the cases. Bennet, Gri- 
soUe, and others, also regard suppuration as the more frequent 
termination. Duncan gives it as his opinion that suppuration 
in these cases is even more fi'equent than the statements of any 
of these authors quoted would lead an inexperienced reader to 
suppose. Dr. Thomas, on the contrary, says : " Cellulitis 
proper, that is, uncomplicated by other diseases, rarely pass^ 
into a chronic state, but usually in the course of two or three 
weeks passes off by resolution, or ends in suppuration, the 
former being the more frequent termination." Yet in his 
tabular synopsis he gives a tendency to suppuration as one of 
the distinctive characteristics of cellulitis. Nonat states that 
the termination by suppuration, which has been regarded as 
very common by most physicians, is in reality very rare when 
the cellulitis has been subjected to proper treatment. Gallard 
found it only four times in fifty-three cases. Aran's experi- 
ence agrees with that of Gallard, and Courty is of the same 
opinion as Aran. In my own experience, it occurred three 
times in forty-nine cases of cellulitis, and once in sixteen cases 
of peritonitis. 
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I have dwelt somewhat on this question of, suppuration 
because I consider it an important one, and because this dis- 
crepancy in opinion and statement seems to me to be very 
significant. This is a question not of theory, but of fact ; how, 
then, are we to explain such contradictory statements on the 
part of capable and conscientious observers ? I think the solu- 
tion is to be found in the circumstance, to which allusion has 
already been made, that a large proportion of cases are at- 
tended with so few or such slight symptoms, at the outset, that 
they escape notice, and are only detected when some subsequent 
ailment or functional disturbance causes investigation. 

While, on the contrary, every case of sufficient severity to 
result in suppuration must almost inevitably challenge atten- 
tion, nearly every author to whom I have referred bases 
his statistics or views on cases observed in hospital practice. 
Among puerperal patients, all suppurative cases would almost 
certainly be reckoned, while the milder cases might easily 
escape detection, and the same result would obtain in non- 
puerperal patients. 

Among outdoor patients complaining of uterine disorders, 
however, the case would be different. They almost always 
seek advice on account some functional derangement or local 
pain that necessitates a careful examination, and, among these, 
evidences of cellulitis or peritonitis could scarcely escape 
observation, and, indeed, are commonly found where the 
history given by the patient would never lead us to suspect 
their existence. I am aware'of a possible source of error here, 
in the fiEwt that suppuration may occur, and the pus be dis- 
charged through the rectum or bladder, without the patient's 
knowledge. But, even making allowance for this source of 
error, against which I have carefully sought to guard, suppu- 
ration is still a quite exceptional occurrence. I believe I have 
now mentioned all the symptoms that are of any value, and I 
think it is sufficiently obvious that they are insufficient of 
themselves for a diagnosis. Leaving now for a moment the 
consideration of subacute and chronic cases, let us see if we 
can do any better, or as well, in acute cases. Speaking from 
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a limited experience, extending to only ten recorded cases of 
cellulitis and six of peritonitis, I should answer, not so well, 
at least in the early stages, by which I mean the first week of 
the disease. In cases of this kind the symptoms become rather 
more valuable, and the physical signs rather less so. With 
the symptoms of peritonitis we are all sufficiently familiar, 
and pelvic peritonitis differs from general peritonitis only in 
being less severe and more localized ; that is to say, we have 
the same pain, fever, nausea, and vomiting, dorsal decubitus, 
anxiety of countenance, etc., but the tenderness and pain are 
chiefly in the hypogastrium and pelvis, the tympanitis is 
entirely absent, or comparatively slight, and there is more 
commonly fiinctional disturbance of the pelvic viscera, Now, 
in cellulitis we have also pain and tenderness in the hypo- 
gastrium, fever sometimes, but less commonly, gastric disturb- 
ance, and interference with the functions of the bladder, uterus, 
and rectum. 

There is certainly no great difference here, and yet in a 
considerable number of cases there is such a difference in the 
physiognomy of the two affections as would enable an expe- 
rienced observer to form a pretty correct judgment fix)m the 
symptoms alone. The physical signs are somewhat better 
marked, but are by no means so distinct as in subacute and 
chronic cases. In peritonitis, physical examinations usually 
reveal nothing during the first five or six days but tenderness 
when the uterus or pelvic roof is touched, and pain on hypo- 
gastric pressure. After this, there begins to be a general hard- 
ness of the pelvic roof, with fixation of the uterus, and, if there 
be any distinct tumor, it will be found preferably in the pos- 
terior culrde-sao. In cellulitis, on the other hand, besides the 
pain and tenderness when the nterus and pelvic roof are 
touched, there is also very early a feeling of fullness, which is 
commonly more pronounced on one or the other side of the 
uterus — not a well-defined tumefaction, such as occurs later, 
but an oedematous sort of swelling, which may resolve into a 
distinct tumor in two or three days, or after the lapse of a 
week or so. 
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These differences, slight as they are, are the only ones, I 
think, that clinical experience has thus far enabled us to point 
out. Another question might here be raised, and in fact 
has been raised, viz., whether there is any practical advantage 
to be derived from the difterentialities of these ajBfections, even 
assuming that this can generally be accomplished. I think it 
can be shown that there are palpable advantages, but I shall 
not now rehearse them, for in my judgment a' question of this 
kind should never be entertained for a moment. It is the dutv 
of those engaged in scientific investigations to take note of 
every fact or supposed fact that comes under observation, and 
to give the results of their inductions, without any reference 
to the question of immediate practical utility. It is only about 
a century ago that measles and scarlet fever began to be recog- 
nized as distinct affections, and we have only to go back as far 
as Sydenham to find the same distinction beginning to be 
made between measles and small-pox. Is it probable that 
there was any immediate practical utility apparent in the first 
separation of these affections from each other ? The possible 
utility of pathological distinctions of this character is a matter 
which the future only can determine, and ij; is unphilosophical 
and idle to attempt to estimate it in advance. I now propose 
to speak very briefly of the frequency of these affections, of 
their causes, their diagnosis from other affections, and their 
treatment. 

Of their frequency, only a general statement can be made. 
Courty, grouping both diseases together, considers that either 
as primary affections or complications of other maladies, they 
constitute about one-third of aU uterine ailments. Aran found 
evidences of pelvic peritonitis in twenty-nine out of fifty-three 
autopsies of females dying in his service. But, as Mathews 
Duncan justly observes, these were practically selected cases. 
They were not fifty-three women taken at random, but fifty- 
three women taken from a gynaecological service, and suffer- 
ing from ailments so severe as to cause death. Simpson speaks 
of cellulitis as a disease which " is by no means unfrequent in 
practice ;" while West merely alludes to it as being of com- 
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mon occurrence. From my own experience, I should say that, 
while I believe these affections to be far more common than is 
generally supposed, I think they are by no means so frequent 
as Courty estimates. Of more than four thousand recorded cases 
of uterine disease of all kinds that I have seen during the past 
seven years in the different institutions to which I have aUuded, 
I should estimate that not one in ten gave any indication of 
cellulitis or peritonitis, either past or present (this, of course, 
i8 only an approximate result, and refers almost entirely to ont- 
door patients). The causes of these affections I shall merely 
enumerate, dwelling for a moment on one only : parturition or 
abortion, endometritis or ovaritis, operations or direct in- 
juries, gonorrhoea, or exposure to cold, escape of fluids into 
the peritonaeum, etc. Without stopping to discuss the eflBciency 
or relative importance of any of the causes above enumerated, 
I will merely allude, in passing, to the theory of Mathews Dun- 
can. Grouping together all the inflammatory affections, both 
of peritonflBum and cellular tissue, now under discussion, he 
says : " The theory on which I insist is, that these inflamma- 
tions are all secondary, that they ai'e produced by inflamma- 
tion of the uterus^ or of the tubes, or of the ovaries, or by 
noxious discharges through or from the tubes and the ovaries, 
or by mechanical injury .... Of all the prolific causes, in- 
flammation of the mucous membrane of the womb is, in my 
opinion, the most common, and this both in the puerperal and 
non-puerperal states." 

Again he states, " Now, I assert that, in the majority of 
cases, pelvic abscess and metritis are stages and conditions of 
one disease." This theory I am inclined to regard as alto- 
gether too sweeping ; and I see, moreover, no reason why the 
starting-point of the inflammation should be the uterus any 
more than the ovary or the peritonaeum itself. I believe that 
local peritonitis may be as much an idiopathic affection as 
local pleurisy, and I am sure I have seen many cases of 
cellulitis and peritonitis that could not be traced to any con- 
comitant or antecedent endometritis. This objection, how- 
ever, may lose much of its force when I add that I do not look 
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upon the majority of cases of uterine cataiTh that come under 
observation as being caused by inflammatory exudation, but 
regard them rather as instances merely of higher secretion* 
There is, too, a certain pathological law bearing on this point 
which should be kept in view. I can do no better than give 
it in the words of the distinguished President of this Academy, 
as published by him some fifteen years ago. Speaking of 
the varieties of epithelium and their distribution, he says: 
^' Disease respects the distinctions made in regard to the differ- 
ent varieties of epithelium. In croup, the nasal passages are 
almost invariably affected, and the disease follows the course of 
the ciliated epithelium over the posterior surface of the velum 
and thence into the larynx and trachea, and not along the 
oesophagus into the stomach. Again, . • . . the uterine 
glands may be diseased for an indefinite period without the 
disease extending either to the uterine cavity or to the vagina ; 
their canoidal epithelium being bounded both above and below 
by the scaly variety." Although this is a point of great inter- 
est, the limits of this paper will not allow me to pursue it fur- 
ther. With regard to the influence of the puerperal condition 
in giving rise to these affections, I find one statement in the 
work of Dr. Thomas which is not sustained by any of my own 
experience. He lays it down as a proposition, that " peri-uter- 
ine cellulitis is very rare in the non-pregnant woman, while 
pelvic peritonitis is exceedingly common." I think both mem- 
bers of this proposition need confirmation, and especially the 
first. Having pointed out some of the means by which these 
affections are to be distinguished from each other, we have now 
to consider with what other diseases they are likely to be con- 
founded, and how a differential diagnosis maybe made ; and I 
shall here have to be very brief, for, although this is a most 
important part of the subject, it is too extensive to be treated 
here at any length. 

The principal diseases from which they are to be differ- 
entiated are : hsematocele, fibrous tumors, uterine deviations, 
displacement and fixation of the ovary, and fecal infarction. 

Hsematocele differs from both cellulitis and peritonitis in 
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being mncb more rare than either, in occurring with sudden- 
ness, and most frequently during a menstrual period, in being 
accompanied with haemorrhage, in giving the constitutional 
symptoms of loss of blood, and on occasions a tumor, that is at 
first soft and elastic, and only becomes hard when peritonitis 
complicates it, or the fluid portions of the blood have been 
absorbed. 

The most efficient of all means of diagnosis, in the majority 
of cases, however, is the use of the hypodermic syringe. 

Fibrous tumors are distinguished by their mobility, the ab- 
sence of pain or tenderness on pressure, by their evident at- 
tachment to the uterus, and by the absence of any signs of in- 
flammation. The free mobility of a prolapsed ovary, whether 
enlarged or not, would serve to distinguish it from the tumor 
of cellulitis, with which alone it would be likely to be con- 
founded. If the ovary be fixed in its abnormal position, such 
fixation would be an evidence of peritonitis. Uterine dis- 
placements are best determined by the uterine probe or sound. 
Fecal impaction, high up in the rectum, is likely to prove a 
source of error only so long as it is unsuspected. Neverthe- 
less, I have known several errors of diagnosis on this account, 
and the real disorder aggravated by the use of opiates, given 
to relieve the symptoms of a cellulitis that had no existence. 

On the subject of prognosis I must be still more brief. 
So far as danger to life is concerned, there is in most cases 
nothing to be apprehended. Functional derangement of the 
ovaries, uterns, bladder, and rectum, persists for a variable 
period, which is generally much less in cellulitis than in peri- 
tonitis. All evidences of cellulitis may pass away in a few 
weeks, but the signs of peritoniti^ unless removed by preg- 
nancy, generally remain for years. 

The subject of treatment I shall also dismiss in a very few 
words, and these few will refer chiefly to subacute and chronic 
cases of the non-suppurating variety. I will merely observe 
that the acute stage of either of these affections should be 
treated on general principles. Anodynes, local depletion, fer- 
mentation, and sedatives, are the principal therapeutic agents. 
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After this stage has passed, the most efficient means of causing 
the absorption of the products of inflammation are, for both 
affections, successive fly-blisters over the hypogastrium, and 
the copious use of the warm vaginal douche every night and 
morning. The best apparatus for this is a keg that will hold 
two or three gallons, to the stop-cock of which a long India- 
rubber tube is attached. This keg, being filled with water, as 
warm as the patient can bear, is placed upon a shelf ten or 
twelve feet high, and the free end of the tube introduced as 
far as possible into the vagina, and the water allowed to flow 
in a constant stream against it back of the arteries. The rapid 
improvement that follows the use of these means, in the ma- 
jority of cases, is astonishing even to those who have had 
much experience in the use of them. 

Having now considered, as fully as the time of the Acad- 
emy will permit, all the points to which I propose calling at- 
tention in this paper, it may be proper to give the statistics of 
the cases which have come under my observation. The whole 
number of cases of which I have kept a record is eighty-seven. 
Of these, twenty-two are so incomplete as to be of very little 
value, and I shall cast them out. The remaining sixty-five 
give the following results : 

Cellalltis. PeritonitiB. 

Whole nuraber of cases 49 16 

Acute cases 9 7 

In married women t 44 13 

In single women 5 3 

In multiparous women 10 6 

Tumor on right side 17 1 

Tumor on left side 28 1 

Tumor on both sides. . . .y 4 14 

Following labor or abortion 11 5 

Following operations 5 4 

Cause not ascertained 33 • 7 

Eesulting in suppuration 3 1 

In conclusion, Mr. President, allow me to observe that no 
one can be more fully aware than myself of the very imper- 
fect manner in which this subject has been presented ; but, if 
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the remarks now made shall serve to awaken sufficient in- 
terest in these aftections to induce others of larger experience 
and more mature views to contribute their knowledge to the 
settlement of the many vexed questions that have aroused 
them, my object will have been fully obtained. 

Dr. T. G. Thomas, being called upon by the President, 
made the following remarks : 

Mr. President, as I understand the paper of the evening, its 
author intends to deal with prognosis, treatment, and even pa- 
thology, very superficially ; indeed, he has brought them in 
merely to give completeness to his excellent essay. The pith of 
the paper unquestionably consists in the following questions 
asked, and as I think ably answered by the writer : 1. Are there 
two distinct diseases which afiect the pelvis of the female, one 
consisting in phlegmonous inflammation of the areolar tissue 
of this part, and the other in inflammation of the peritonaeum 
covering the pelvic viscera? and, 2. Can these diseases be dis- 
tinguished from each other during life ? These are the points 
which the essayist wishes to place suhjudice^ these the ques- 
tions upon which he wishes to bring the experience of the 
Academy to bear. 

For a number of years my attention has been especially 
directed to these two points, and I feel that it is incumbent 
upon me to speak of them. Early in my experience in gynae- 
cology, I noticed that there were two entirely different vari- 
eties of peri-uterine inflammation which presented themselves 
at the bedside. In the one, there was fixation of the uterus, 
hardness of the whole pelvic roof, tenderness over the whole 
hypogastriura, but no hard and tender mass at any point. In 
the other, there was fixation of the uterus only on one side ; 
in one iliac fossa, conjoined manipulation distinctly revealed 
a hard, round, tender mass, not movable, but attached to the 
pelvic walls, and feeling much, in some cases, like a fibrous 
tumor. In the opposite iliac fossa no hardness, tenderness, 
or other pathological condition, would be found to exist. For 
a long time I was puzzled by this singular difference in eases, 
always classified as one and the same affection. In time, I was 
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enabled to exsLminOy postmortem, one of the first class, and I 
found no evidences of inflammation of the areolar tissue at all, 
but abundant evidences of peritonitis, affecting the pelvic peri- 
tonsBum. Since that time, I have repeated this pathological 
research on several occasions, and usually with the same result. 
I say usually, for the reason that these two affections very often 
complicate each other ; as often, perhaps, in slight degree, as 
pneumonia and pleurisy are found to exist together. 

In the second class of cases, j>08t-mortem evidence had not 
to be waited for. In this I was repeatedly called upon to open 
lai^e abscesses due unquestionably to cellular inflammation. 

In time, my mind became made up to the fact that one of 
the classes of cases was pelvic peritonitis, and the other pelvic, 
or, as I prefer to call it, peri-uterine cellulitis, and as time 
passed on, and my experience in diagnosis increased, I learned 
to rely upon my ability to differentiate these affections at the 
bedside. 

To both of Dr. Brown's questions then, sir, I would 
answer in the aflSrmative. There exist two inflammatorv 
affections of the peri-uterine pelvic tissues, one consisting in a 
true peritonitis, the other in a true cellulitis. I believe, fur- 
thermore, that thesef affections may be differentiated at the 
bedside, by one whose diagnostic powers have been rendered 
acute by lengthy and faithful study directed to tliis point. 

It has been said here to-night that the two affections often, 
nay usually, complicate each other. I admit this, but what of 
it? Only this, that hence the greater reason for faitlifully 
striving for the means of differentiating them. Pneumonia 
and pleurisy, pericarditis and endocarditis, and other dis- 
eases, often complicate each other. Is this a sufficient reason 
for our confounding them ? Are the interests of pathology 
to be subserved by our supinely accepting that for impos- 
sible which proves difficult ? N"o, sir ; the fact of their often 
complicating each other, even the more important fact of their 
often being so completely blended that differentiation is im- 
possible, only points to the necessity for greater skill on the 
part of the diagnostician. It is an old French adage, "Plus 

14 
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on B'61eve, plus ITiorizon B'avance." It is true in diagnosis 
as in every thing else. 

Some years ago, after reading the views of Prof. Austin 
Flint upon the existence of a direct mitral mnrmnr, I strove 
long and carefully to find it. — ^Repeated &ilares in the im- 
mense field of Bellevne Hospital made me arrive at the con- 
clusion that no direct mitral mnrmnr existed. One dav as I 
was leaving the hospital- wards, I met Dr. Flint, and told him 
my conclusion. " Come with me into my wards," said he, 
" and I will convince you of the truth of what I have said." 
I went back, and came out perfectly satisfied that he was 
right, and never since that day, and this occurred nearly ten 
years ago, have I found any difficulty in detecting the direct 
mitral murmur. In a similar way have I convinced many who 
have attended my clinique, of the truth of the position which 
I have taken here to-night. 

Besides, sir, making a diagnosis does not involve the ne- 
cessity of determining every complication of the diagnosticated 
disease. I do not say that such determination is not desirable, 
I merely say that it is not^sential. If a diagnosis of pneu- 
monia, as the main disorder, be made, it is not invalidated by 
po8t-nnortem evidence of pleurisy which was not recognized 
during life. One was the great, the leading phenomenon ; 
the other was the unimportant epiphenomenon. So the diag- 
nostician will generally determine as to the presence of peri- 
tonitis, even if he do not recognize a coexisting cellulitis, and 
vice versa. 

The thorough utilitarian may ask. Is any real immediate 
practical good to be obtained from such a differentiation ? I 
would, like the essayist, refuse to consider that question. 
Knowledge always gives power, knowledge is always of value ; 
knowledge is ever to be preferred to ignorance, as surely as 
light is preferable to darkness. 

The hour is now so late that I fear to trespass longer upon 
the time of the Academy. Before I close, sir, allow me to in- 
dulge in a prophecy. The day is not far distant when no 
writer on gynaecology, who has a proper regard for his reputa- 
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tion for care and skill as an observer, will venture to leave out 
of consideration the essential differences whi<5h exist between 
these two diseases. The time is almost at hand when they 
will be recognized at the bedside and in the lectnre-room as 
being as distinct one from the other as are pneumonia and 
pleurisy. 

The Academy then adjourned. 



Statsd Meeting, Apbh. 4, 1872. Db. £. B. Peaslee, Pbesident, ixths 

Ohaib. 

Dr. Henby Gwswold was elected a Resident Fellow. 

The Secretary announced the death of Prof. Samuel H. 
DicKSosr, M. D,, of Philadelphia, on March 31, 1872, agK3d 
seventy-four years, a Corresponding Fellow of the Academy. 

Dr, Isaac E. Taylor then read the paper of the evening, 
on the " Mechanism of Spontaneous Active Uterine Inversion ; 
and the Reduction of a Case of Complete Inversion by the 
Combined Rectal Ana- Vaginal Taxis." (Published elsewhere.) 

The Academy then adjourned. 



Stated Mbbtoo, ApBn. 18, 1872. Db. E. K. Peablbb, PBBsroENT, isr 

THB Chaib. 

The President announced the receipt of the Edvnburgh 
Medical Journal for April, 1872. 

The President exhibited an ovarian tumor removed from a 
!ady a few hours before the meeting. The weight of the 
whole tumor was fifty-five pounds. 

Dr. J. Parigot (by invitation) then read a paper entitled 
^ The Influence of Philosophical Speculations on the Practice 
of Medicine, and Medico-Legal Questions of Insanity,'' 

The Academy then adjourned. 
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Stated Meetdig, Mat 2, 1872. De. E. R. Peaslee, pRESiDEyr, m 

THE Chaib. 

Db. Stephen W. Eoof was elected a Eesident Fellow. 

Dr. E. H. Janes exhibited a sample of styptic cotton, and 
described the inethod of preparing it. 

Dr. Mobeau Morris then read the paper for the evening 
on " Cerebro-Spinal Meningitis." (Published elsewhere,) 

The Academy then adjourned. 



Stated Meetixo, Mat 16, 1872. Db. E. R. Peaslee, President, in 

THE Chair. 

The President announced the receipt of Annual Report 
of the Trustees of the Museum of Comparative Zoology at 
Cambridge for 1871, and the EdiviburgK Medical Journal for 
May, 1872. 

Dr. A. C. Post stated that he had recently, in the Penn- 
sylvania Hospital, witnessed an amputation at the hip-joint 
by Dr. Addonell Hbwson, who applied a tourniquet to the 
abdominal aorta in such a manner that there was no loss of 
blood. The vessels were secured by torsion. 

The President read extracts from a letter from Dr. Axford, 
of nint, Mich., giving an account of two cases of hydrophobia 
successfully treated by opinm and large doses of castoreum. 

The President exhibited a fibroid tumor involving the 
whole mammary gland, removed that afternoon. 

Dr. G. M. Beard then read a paper entitled " Recent Re- 
searches in Electro-Therapeutics." (Published elsewhere.) 

The Academy then adjourned. 



Stated Meeting, June 6, 1872. Dr. E. R. Peaslee, President, in 

THE Chair. 

Dr. Edward John Tilt, of London, Eng., was elected a 
Corresponding Fellow. 

TlxjB President announced the receipt of Daily Bulletin 
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and Weather Maps for May 29, 1872, from General Meyer, 
Chief Signal-Officer, TJ. S. A. ; 'also an obituary notice of the 
late Charles A. Lee, M. D., from Dr. J. M. Toner, as con- 
tributions to the library. 

Dr. A. C. Post reported a case of bronchitis, with impend- 
ing suffocation, that was relieved in a few minutes by the ap- 
plication to the chest of twelve large tumblers as dry cups. 

Dr. EoBERTs inquired if that was not a proper case for 
bleeding. Dr. Post, in reply, said that twenty-five years ago 
he probably would have bled the patient, but at present he 
does not so often resort to venesection as formerly. 

The President remarked that in such a case the great ob- 
ject was to draw blood from the lungs for a time. 

The President then announced the paper of the evening, 
entitled — 



REPORT OF THREE OASES OF SYPHILIS TREATED BY SYPH- 

ILIZATION. 

Bt JOSEPH C. HUTCHINSON, M. D., or Bbookltn, N. Y. 

When Prof. Boeck, of Norway, visited this country, in 
1869, 1 had under my charge at the Brooklyn City Hospital 
several stubborn cases of tertiary syphilis which he kindly 
consented to take charge of and treat by syphilization. I was 
impressed not only by his active zeal and earnestness, but also 
with the honesty of his motives and the sincerity and simpli- 
city of his character, and did not hesitate, therefore, to place 
my patients entirely at his disposal. The cases are made pub- 
lic both in compliance with his request and on account of the 
intrinsic importance of the subject. 

The progress of the treatment was carefully observed by 
myself, as well as by many other gentlemen who were inter- 
ested in the question. The disease had resisted all the usual 
remedies, and, as the patients steadily grew worse, thej 
promptly consented to have syphilization practised. Their 
cooperation was thorough and complete, and they soon mani- 
fested the greatest interest in having the inoculations regularly 
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performed. Xot having seen the practical effects of syphili- 
zation, I was nnwilliDg to have any patient syphilized who had 
a prospect of being relieved by the ordinaiy methods of treat- 
ment. The cases here recorded sabjected the treatment by 
syphilization to the severest test, and, having been repeatedly 
mercarialized, they were among the class of cases which Prof. 
Boeck regards as the least amenable to this plan of treatment. 
Nevertheless he was aoxions to submit syphilization to the 
most rigid ordeaL 

Case I. — John S j aged twenty-eight, native of Ire- 
land, by oecnpation a coachman, entered the Brooklyn City 
HospitiJ September 23, 1869. His general health had been 
good before he contracted syphilis. His habits of life have 
been very irr^nlar ; he has been addicted to the nse <^ alco- 
holic liquors His expaience in venereal disease has been 
large and various ; states that be had a scH^e npon his penis at 
the age of sixteen, that he has had several others since that 
time, also two or three attacks of gonorrhoea. Aboat three 
years ago he had a sore on penis, which was soon followed by 
alopecia. Took no medicine at this time. At the end of 
a year or fourteen months, having contracted no other sore 
meanwhile, he had a scaly eruption on his face ; this remained 
about two months, and then seemed to yield to local applica- 
tions. About five months since a circle of small sores appeared 
upon tbeglans penis shortly after an exposure. Tliese were 
slow in healing, persisting over four months. Three months 
ago b^an to have sore-throat, which has constantly mcreased 
in severity until the present time. States that he had taken 
no medicine before entering hospital except a few (about six) 
" blue pills." 

Examination, on admission, shows die uvula, tonsils, and 
soft palate, to have been almost wholly destroyed by the ulcer- 
ative process; ulceration extends into the pharynx; lamyx 
probably involved, since there is almost complete aphonia. 
The ulcerations in fauces and pharynx have an ashen-colored . 
base and discharge a thick muco-purulent matter. Swallow- 
ing is difficult, as well from the tenderness of the parts con- 
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cerned as from regurgitation through the nares. Small patches 
of eczema are observed on scalp, face, and neck. The ingui- 
nal, post-cervical, and epitrochlear glands, are enlarged and 
indurated ; numerous cicatrices on penis and in groin. Ema- 
ciation has been rapid ; has no appetite ; is confined to the 
bed. 

Nov&mher \sL — Treatment by means of mercurials and 
iodide of potassium has been perseveringly tried without 
benefit; has had cod-liver oil, ferruginous tonics, and a sup- 
porting regimen in such quantities as he has been able to ap- 
propriate. Ulceration has progressed, and it is now impos- 
sible to open the mouth wide enough to obtain a satisfactory 
view of the parts. The following prescription has been em- 
ployed during the last two or three weeks: 

5. Hydrarg. ohlor. corros., gr. j. 

Fotassli iodidi, 3j. 

Sol. ferri. pyrophos., f. 5 ss. 

Emuls. ol. raorrhutt), f. § vss. 

M. Sig. One tablespoonful thrice daily. 

Zd, — ^With the consent of the patient, pus from a chancroid 
is this day introduced in symmetrical positions on the chest by 
three inoculations on each side ; all other treatment to be sus- 
pended, except local applications. 

6^A. — The inoculation only partially successful ; decided 
pustulation not produced. Inoculated with matter from a 
typical inoculation on another patient. 

26i5A. — ^Eeinoculation has been practised on q^^t-j third 
day when a pustule results ; when it does not, matter is ob- 
tained from other sources and daily introduced as before. Pa- 
tient says he feels better. The following was ordered : 

IJ. Spts. etheris comp., f. 3 vj. 

Tinct. gentian, do., f. | v. 

M. Sig. One teaspoonfd thrice daily. 

Decemier Uh, — ^Inoculations frequently fail to take efffect, 
and never produce a large pustule. Received this day fresh 
virus from Charity Hospital, New York ; as the chest appears 
to be no longer susceptible, introduced the virus into the aims. 
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It is customary with Dr. Boeck, when the inoculations habitu- 
ally fail, to give small doses of the iodide of potassium for two 
weeks, and then recommence inoculations ; the system is sup- 
posed thus to become more susceptible to the virus. Accord- 
ingly, ordered the following : 

5 . Potassii iodidi, 3ij. 

M. Sig. One tablespoon fol thrice daily. 

Have made topical applications to fauces of strong solu- 
tions of the nitrate of silver and chromic acid. No marked 
chansje is observable. 

18th. — Recent inoculations have been more successful. 
The condition of patient has improved ; has better appetite 
and more strength. Throat has improved, but aphonia con- 
tinues. 

26th. — Medicine has been discontinued. Daily inocula- 
tions have been made upon chest or arms ; they sometimes 
take, but not very vigorously ; occasionally they wholly fail. 
Condition unchanged. 

January 8, 1870. — Inoculated thighs with matter from 
Charity Hospital. Continue inoculations on chest and arms, 
but they seldom succeed. 

VUh. — Debility and pain having increased, the iodide of 
potassium was prescribed again. Daily inoculations con- 
tinued ; those on the thighs are more effective than those in 
other situations. The ulcerative process in throat has made 
no progress since the present treatment was instituted ; 
aphonia continues ; eczema has nearly disappeared ; general 
condition somewhat improved. 

February \st. — Inoculations still practised upon arms and 
thighs ; they do not uniformly succeed. Extreme emaciation 
and debility continue; has irritative fever, and a troublesome 
laryngeal cough ; opiates are required at night. 

20^A. — Patient no longer susceptible to any virus that can 
be obtained. The iodide of potassium, to which the tincture 
of gentian has been added by Dr. Boeck's advice, is again 
administered. 
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• 25^A. — For the first time in six weeks, has been strong 
enough to get out of bed and go about the ward ; aspect has 
greatly improved ; gains rapidly in flesh and strength ; sleeps 
and eats well; does not sweat at night; cough much less 
troublesome. Thrdat has entirely healed. 

March 12ih. — Several inoculations have been tried, but 
without effect. Potassium discontinued on 7th inst. 

20th. — ^Right thigh and knee painful and swollen; re- 
lieved by local applications. Ulceration in mouth and nares 
has again set in. 

May 2Qth. — Has been unable to leave his bed on account 
of the pain in knee. No improvement in general condition. 

Atifficst Sd. — ^Died from exhaustion. 

Summary. — This case entered the hospital in a deplorable 
condition. He was rigidly subjected to the most orthodox 
treatment, medicinal and hygienic, without the slightest im- 
provement ; indeed, he steadily grew worse, until syphilization 
was begun. The ulcerations in the throat, which were pro- 
gressing when this treatment was instituted, did not increase 
subsequently. A large proportion of the inoculations failed. 
Dr. Boeck says that, in those patients who have for a long 
time been treated by mercury, it is very difficult to obtain 
effective inoculations, and it is not rare that after a short time 
the result is negative. At the end of three and a half months 
the inoculations with virus, from whatever source obtained, 
cease to produce the slightest effect. Five days subsequently 
it is recorded that, " for the first time in six weeks, has been 
strong enough to get out of bed and to go about the ward ; 
aspect greatly improved ; gains rapidly in flesh and strength ; 
sleeps and eats well ; does not sweat at night ; cough much 
less troublesome; throat has entirely healed." This result 
confirms the statement of Prof. Boeck, that as a rule the 
syphilitic symptoms disappear when the virus ceases to pro- 
duce appreciable effects. Before the end of another month 
the grave symptoms returned, prostration increased, ulceration 
in the throat and nares again set in, producing difficulty in 
swallowing and regurgitation of fiuids through the nares, and 
he died from exhaustion August 3d. 
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The good eflTect of the Byphilization in this case was for a 
time very marked, and, I must confess, was surprising to me ; 
and I do not think that Prof. Boeck himself expected so great 
an amelioration of the symptoms as took place. It seems to 
me to be a legitimate conclusion that this patient's life was, at 
least, prolonged by this method of treatment. 

Case II. — James C, aged twenty-one ; sailor. Admitted 
August 16, 1869. Patient states that his health has been 
good. Five months ago, ten days after an exposure, a small 
sore appeared near the meatus urinarius, followed soon after by 
other sores upon the glans. These healed speedily, to be fol- 
lowed by another, in April (without fresh exposure) ; this also 
healed rapidly. Early in May, began to have sore-throat, and 
cervical glands became enlarged. June 8th, an eruption made 
its appearance on ,the forehead, and since that time it has 
spread to the face, trunk, and limbs. 

Examination, on admission, discovers patches of ulceration 
in fauces and pharynx; the epitrochlear and inguinal glands 
are enlarged and indurated. A very extensive rupial eruption 
in various parts of the body. Is emaciated and very feeble. 
Treatment by means of mercurials (internally and by fiimiga- 
tion), iodide of potassium, sarsaparilla, etc., was instituted. 

September 2d, — "No improvement having taken place under 
the usual treatment, syphilization was, with the consent of the 
patient, inaugurated. 

November SOth. — Inoculations with matter from a soft 
chancre on chest have been systematically practised every 
third day, and are invariably successful. 

December 14tth. — No further effect produced by inoculation 
on chest, by matter from whatever source. Large crusts form 
on the sites of inoculations ; they increase in size and become 
confluent. Hupial crusts on face have diminished in size. 
General condition somewhat improved. 

February \sL — ^Eeinoculations have been practised success- 
fully on arms and thighs, which have become covered with ex- 
tensive crusts, while the chest is comparatively free from them. 
Large ulcers continue in the throat, and there is a constant 



New York Academy of Medicine. 213 

fetid discharge from the nose. Although the patient appears 
to be in better physical condition, is j'-et too feeble to leave 
his bed. 

21«<. — ^Inoculations are now seldom effectual ; they are ac- 
cordingly discontinued, and the iodide of potassium, with a 
vegetable bitter, is prescribed. 

March %th, — Recommenced inoculations, but patient is no 
longer susceptible to virus taken from any source. 

28^A. — General physical condition has improved ; the pa- 
tient leaves his bed for the first time in five months. Eats 
and sleeps well. The ulcerations in throat and pharynx are 
healed. 

May 3e?.-^— The crusts following inoculations have nearly all 
disappeared. Patient weighs one hundred and eighty pounds 
— more than at any previous period. Says he is " a well man." 

July 9, 1870. — Has continued to improve in health and 
strength, and is this day discharged cured. 

Summary. — ^This patient was not so feeble as the first, 
although he was sufficiently so to keep his bed for five months 
after he entered the hospital. He was subjected to the mer- 
curial treatment for two months before he came into the hos- 
pital, and for two weeks afterward, without benefit. Between 
five and six months after the inoculations were commenced, 
there was a decided improvement in his symptoms. The 
inoculations were quite effective. At the end of six months 
he became susceptible, and, coincidently with this, all his 
symptoms improved. Nine months after syphilization was in- 
stituted, he was discharged cured. 

Case III. — John Sullivan, age thirty-seven ; by occupation 
a sailor. "Was admitted to the Brooklyn City Hospital August 
1, 1869. Has had several venereal sores, one of which, con- 
tracted about two years ago, was probably a hard chancre. His 
eyebrows fell out, but not the hair. No eruption or persistent 
sore-throat. In September, 1867, he entered the hospital at 
Savannah, to be treated for severe nocturnal pains in the shin- 
bones ; and while there had an attack of malarial fever. Was 
there treated by means of quinia^ arsenic, and mercurials. 
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Pains have eontiimed until the date of admission, at which 
time he complains of severe pains in his joints, of a some- 
what fugitive character, and in liis shin-bones, aggravated at 
night; has severe frontal headache. Nodes on both tibiae, 
which are tender to the touch. Many superficial lymphatic 
glands are enlarged and indurated. Is emaciated, feeble, and 
anaemic. 

Novemher 9>th. — The usual treatment (mercurials, iodide of 
potassium, iron, bark, cod-liver oil, etc.), without benefit ; it 
was abandoned, and syphilization was substituted by Prof. 
Boeck. Matter was taken from a well-marked pustule on a 
patient inoculated with virus from a soft chancre. Has been 
confined to his bed during the past week. 

20<A. — ^Reinoculations have been made every third day ; dis- 
tinct pustulation results from four out of every six trials, but 
the pustules are not large. Pus used to-day was taken direct 
from a fresh chancroid. 

December 2d, — The inoculations are not very effective ; 
accordingly, the following was prescribed by Dr. Boeck : 

K. Potassii iodidi, 3j. 

Spts. etheris comp., fl 3 jss. 

Tinct. gentian, do., fl 3 jss. 

Aqnffi, q. s. ad fl | vj. 

M. Sig. One tablespoonfnl thrice daily. 

11th. — Has been reinoculated on chest every day since last 
entry. To-day begin on the arms. The pustules are more 
complete than formerly. The nocturnal frontal and other 
osteoscopic pains are not felt every night, and when present 
are less severe than formerly. 

2l8t. — Has been inoculated from pustules on his own body 
since November 23 ; on an average, seven out of twelve trials 
have been successful. The potassium mixture has been discon- 
tinued. The patient has perceptibly improved, and is now able 
to get up and walk about the ward ; and on pleasant days he 
goes out-of-doors. 

27th. — Began to-day to inoculate the thighs. 

January 25th. — Inoculations do not take well ; the iodide 
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of potassinm is again ordered. Haa had a recurrence of noc- 
turnal pains, but thoy are not bo marked as before. 

February 11, 1870. — ^Dr. Boeck remarks : " The benefit 
from the treatment in this case, I believe, is very satisfactory ; 
the pains in the bones are gone, the hypersBsthesia of the skin 
is removed, the tibiae are no longer sensitive, his health is im- 
proved, his appetite is excellent, and he has gained flesh." 

April Ist. — Discharged cured. 

November 3, 1870. — Readmitted to hospital on account of 
diarrhoea. Complained at this time of none of the symptoms 
of syphilis. 

Suimnary. — This patient had been treated for more than 
two years with mercurials, for three months in the Brooklyn 
City Hospital, without material benefit. The inoculations took 
poorly. Some improvement in his symptoms was noticed at the 
end of a month, and in four and a half months the inoculations 
ceased to bo effective. He was discharged free from all syphi- 
litic symptoms. Seven months subsequently he was readmit- 
ted to the hospital on account of diarrhoea, and presented no 
traces of syphilis. 

The three cases here reported went from bad to worse un- 
der the various treatments which had been adopted, and were 
regarded as utterly hopeless when Prof. Boeck began the in- 
oculations. Dr. M. H. Henry (editor of the American Jour- 
naZ of Syphilogr(iphy and Dermatology)^ who visited the 
patients with Prof. Boeck, declared that they were the most 
unpromising cases he ever beheld. The experience afforded 
by three cases of tertiary syphilis treated by inoculation is 
insufficient to justify us in determining the value of syphili- 
zation as a remedy for syphilis. A much larger experience 
would be necessary for this purpose. It is sufficient, however, 
to induce me to question the justness of the inexorable rule 
laid down by Messrs. Lane and Gascoyne of the London Lock 
Hospital, and indorsed by one of our highest American authori- 
ties, Prof. Bumstead, who observed the effects of syphilization in 
three cases at the New York Charity Hospital,* " that syphili- 

♦ See American Journal of the Medical Sciences, 
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zation is not a treatment whicli can be recommended for adop- 
tion." In Bttcli chronic cases as are here reported, which fail 
to yield to more ordinary treatment, syphilization is snrely a 
treatment which can be recommended, and I feel that I wonld 
have been justly censurable had I omitted to avail myself of 
the advice of so experienced and conscientious an observer as 
Prof. Boeck has proved himself to be both here and abroad. 

It cannot be expected, from the limited experience herein 
detailed, that I shall indorse all the positions of the advocates 
of syphilization, but I feel that I shall be warranted in proflfering 
this plan of treatment, novel and unpopular though it be, to 
such patients as shall persistently defy and grow worse under 
the plans that are now authorized and accepted ; and, that 
such cases do occur, I presume no student of syphilis will 
deny. 

Dr, A, C. Post said he thought the theory of syphilization, 
or the introduction of syphilitic poison into the patient until 
he is no longer susceptible to it, a false one. If the theory be 
correct, the chancroidal inoculation would be the proper one. 
It is supposed by some, that the establishment of a large num- 
ber of pustules, by whatever means, in different parts of the 
body, tends to facilitate the elimination of the poison from the 
body, and to cure the disease. 

Dr, L E. Taylob said that syphilization had been used in 
Charity Hospital before Dr. Boeck cianle to this country, and 
after his arrival there were eighty or ninety patients on whom 
syphilization was tried, but without success ; some of the cases 
were afterward cured with mercurials. 

Syphilization was adopted in the case of a woman in Belle- 
vue Hospital, but without success ; mercurials were afterward 
used successfully. At the time Dr, Boeck left this country, 
no good results had followed syphilization in Charity Hospital, 
and I must confess that I was not favorably impressed with it, 
and have not resorted to it. 

Dr. Keyes said the fact that relief did occur in these 
cases, so well reported by Dr. Hutchinson, after all other 
methods of treatment had failed, warrants the use of such 



r 



^ew York Academy of Medicine. 217 

treatment in similar ca&es. In most cases tte early eruptions 
of syphilis get well nnder almost any treatment, while others 
go on getting worse. He referred to a case where the bones of 
the nose had become affected^ the shins were swollen, painful, 
etc., purpura had been developed by seven- grain doses potass, 
iodid. A change to the country, cod-liver oil, and smaller doses 
potass, iodid. produced a great dhauge in their course in a few 
weeks. He thinks these cases improve much more rapidly 
in the country than in the hospitals here. He believes that 
the first infecting chancre protects nearly all. The chancre 
may or may not indurate. He related a case where secondary 
symptoms followed a soft chancre. Infecting and non-infecting 
would be better terms. It is better not to commence consti- 
tutional treatment in eveiry case, but, when in doubt, wait a 
few months for an eruption. 

Dr. EoBEBTS said that to him there appeared to be some 
parallelism between syphilization, as practised by Dr. Boeck, 
and tlie practices of vaccination and inoculation. Each pur- 
ports to introduce into the system the specific virus of the 
disease, to prevent any subsequent or further infection of the 
system. As a general rule, this is true of specific diseases, but 
not of all ; and not so of syphilis, which frequently recurs in a 
primary form in those previously infected. Vaccinia is supposed 
to introduce into the system the small-pox of the cow, and in- 
oculation does introduce the small-pox of tlie human ; and 
persons so infected are very generally, but not always, pro- 
tected against a second attack. In order to do this, if it can 
be done at all, as to syphilis, it would be necessary to take 
primary syphilitic virus from an infecting source. If the soft 
chancre be not such, it is useless, as was done in Dr. Hutch- 
inson's cases, to inoculate with it ; but he (Dr. Roberts) was 
satisfied that he had seen soft chancres followed by infection. 
So, too, of taking virus from inoculated sores on the patient's 
own person. This would be eqm'valent to taking vaccine virus 
fi'om a revaccination, which is not done, because it has then, by 
passing through the system once or oftener, lost some or much 
of its primary infecting power. One of Dr. Hutchinson's cases, 
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after seeming temporary improvement, died; the remedy, 
if such it be, having been applied too late. The other two 
recovered, after some months of uncertainty ; but it should be 
borne in mind that these men h^d the hygienic advantages as 
to care, diet, regimen, of a well-regulated hospital, took a 
good many remedies of one kind or other, hydriodate of 
potassium, for instance; and, lastly, that the worst cases of 
secondary and tertiary syphilis not unftequently get well by 
mere lapse of time, and the vis medicatrix of Nature. When 
syphilis was first discovered in the West India Isles, the na- 
tives treated themselves successfully without mercury or syphi- 
lization, by sarsaparilla, guaiacum, and mezereon. which even 
now sometimes suffice. Still, as there is a chance that re- 
peated infection of the system may at length destroy its sus- 
ceptibility to the poison, and the influence of the poison itself, 
and recovery thereby ensue, the practice does not seem irra- 
tional, and in bad cases might be tried with a hope of success. 
But it might also be a question whether, if it did not succeed, 
the patient would not be further endangered. Dr. Roberts 
was satisfied of having seen a case of secondary syphilis, such 
as primarily go on to tertiary, and persist in spite of remedies, 
simply because the woman would not discontinue her cohabi- 
tation with the still infected individual who had originally 
diseased her. Longer experience is required to show whether 
syphilization, after the manner of Dr. Boeck, is entitled to 
any, or how much, reliance as a cure for syphilis, or what will 
be. its effect. 

The Academy then adjourned. 



Stated Meeting, June 20, 1872. Dr. E. R. Peaslke, PBEsrosNT, ix 

THE Chaib. 

The President announced the reception of the Edhxbiirgh 
Medical Journal^ for June, 18Y2. 

Dr. E. R. Squibb made some remarks on " The Current 
Materia Medica." 

Dr. G. M. SMriH tlien read the following paper : 
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LACTIC ACID AS A CAUSE OF DISEASE WHEN EMPLOYED 

AS A^REMEDLiL AGENT. 

bt gouyebnieub m. smith, m. b. 

Mb. Pbesidbnt akd Fellows of the Aoadebct : 

As relevant to the subject which Dr. Squibb has so ably 
presented to the Academy this evening, I will simply oflFer a 
few thoughts in relation to a principle which is interesting to 
the medical profession on account of the various aspects which 
it exhibits for our study. Beference is made to the principle 
known as lacAc acid. The physiologist regards it as being 
one of the component pai'ts of several of the normal secre- 
tions; the pathologist views it as ihe materiea morbid in a so- 
called diathesis; while the therapeutist receives it firom the 
hands of the pharmacist to employ either jp^ se, or in the form 
of a saline in the relief of disease. It is peculiar, in the fact 
that it is elaborated both in the animal and in the vegetable 
kingdoms, and can be readily artificially produced. 

In the animal kingdom, lactic acid is found occurring as an 
ingredient of the gastric juice, in the proportion of 4.78 in 
1,000 parts; associated with soda, potassa, and lime, it is de- 
tected in the urine in proportions varying from 1.50 to 2.60 in 
1,000, while the same alkaline lactates appear in the sweat, in 
the ratio of about .317 in 1,000. Liebig and Eobin aifirm 
that the lactates are to be found, and are produced, in the 
muscular tissue. In the vegetable kingdom^ Wittstein has ob- 
served lactic acid in the Solanum dulcamara^ and in the fresh 
sap of the grape-vine. It is unnecessary to allude to the 
methods of artificially preparing this principle. To Scheie 
has been attributed the honor of having first isolated this or- 
ganic acid. 

The dose of lactic acid, as directed in the U. S. Dispensatory, 
is from one to three grammes per diem, and as a remedy has 
been recommended by Magendie and Handfield Jones, in cer- 
tain forms of dyspepsia, and in disorders accompanied by phos- 
phatic deposits in the urine. The salts of lactic add, as is well 
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known, vary in dose according to the base associated with the 
acid, and are prescribed at the present time in maladies of very 
diverse character. 

In studying the therapeutical properties of medicinal sub- 
stances, we are naturally led to inquire if the drugs in question 
possess any toxicological qualities. . Now, it is with the view 
of determining whether or not the exhibition either of lactic 
acid or of its salts is ever attended with disagreeable sequdoBy 
that these thoughts are offered to this Academy, in the hope 
of eliciting the experience of its Fellows upon this subject. 

It may not be inappropriate to state the reasons which 
have recently more particularly called my attentioii to this in- 
quiry. An article appeared in the British Medical Journal, 
of December 23, 1871, from the pen of Balthazar W. Foster, 
M. D., Professor of Medicine in Queen's College, Birming- 
ham, etc., entitled ^'The Synthesis of Acute lUieumatism." 
This paper, in the form of a reprint, was a short time ago sent 
to me by the author, and a few of the interesting statements 
therein contained are herewith presented as worthy of consid- 
eration. 

Dr. Foster states that he ^^ was engaged in completing an 
inquiry into the effects of different drugs on the sugar excre- 
tion in didhetes^'^ and was led to' observe the action of lactic 
acid. The first patient in whom he especially noted the be- 
havior of the medicine was a man aged thirty-one years, who 
had suffered several months from melituria, and who, on ad- 
mission to the General Hospital, was passing one hundred and 
eighty onces of urine ^>^ diem, containing forty-nine grains of 
sugar to the ounce. After treatment for two weeks on a re- 
stricted diet, the urine was diminished in quantity to one hun- 
dred and sixteen ounces per diem., containing but thirty- 
six grains of sugar per ounce. The patient was now placed 
under the influence of lactic acid, fifteen minims at a dose 
four times a day, the dose being doubled on the morning of 
the second day. Before the expiration of forty* eight hours the 
patient complained of acute pains in the joints, and the medi- 
cine was discontinued. As this symptom was regarded as a 
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mere coincidence, the patient on recovering from the arthritic 
difflcnlty was again placed under the influence of lactic acid. 
A repetition of the pains was the result, an increased general 
temperature, while a number of joints presented the appear- 
ance of typical specimens of rheumatic arthritis. The medi- 
cine was again stopped, and a subsidence of the inflammatory 
condition was as^ain immediately noticed. During the use of 
the lactic acid there appears to be an improvement in the 
diabetic symptoms, and the patient was placed under a fur- 
ther trial of the drug. It soon became manifest that small 
doses of the remedy could be tolerated, but, if these were 
increased, rheumatic symptoms would be immediately devel- 
oped. 

While this patient was under treatment, another one pre- 
sented himself at the hospital, likewise suffering with diabetes ^ 
who, on being placed under the influence of lactic acid, was 
on the fourth day attacked with symptoms of rheumatism. 
The acid mixture was discontinued, and in two days the 
patient was relieved of his arthritic complication. 

Dr. Foster, in his concluding remarks, says : " In the first 
case, at least six well-marked arthritic attacks occurred ; in 
the second case, under conditions less favorable for observa- 
tion as to duration of treatment and place, one well-marked 
attack occurred. The phenomena corresponded in all respects 
to those which are characteristic of acute articular rheuma- 
tism. They came on when the acid was taken, and ceased 
when it was discontinued. When moderate quantities of the 
acid wore tolerated, an increase in the dose was succeeded by 
the painful inflammation of the joints. Coinciding with the 
development of the articular affection, was the appearance of 
perspiration, at first only slight, but afterward, in the more 
severe attacks, copious and acid. These facts have dispelled 
the last lingering doubt in my mind as to the truth of the 
lactic acid theory of rheumatism. . . ." Dr. Foster further 
says: "In health, no doubt, much larger quantities of lactic 
acid than any given in my cases would be excreted without 
producing any perceptible disturbance in the bodily functions. 
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The acid would escape by tlie skin, the kidneys, or, after oxi- 
dation, as carbonic acid and water. It cannot be justly argued 
that the quantities of acid taken by my patients were too small 
not to have escaped in this way. The conditions under which 
the drug was given must be borne in mind. In diabetes, we 
have a state of suboxidation very unfavorable to the conver- 
sion by oxidation of new compounds ; and, in Wright's case, 
this was aggravated by the serious pulmonary combinations. 
Associated with these, there was a dry and branny state of the 
skin, highly unfavorable to thd elimination of the lactic acid 
by one of the common channels. Lastly, the well-known per- 
sistent acidity of the urine in diabetes points to a preexisting 
hyperacidity of the fluids." 

These observations of Dr. Foster are exceedingly interest- 
ing, as tending to show the correctness of the theory attribut- 
ing arthritis to a lactic-acid diathesis, as so strongly con- 
tended by Fuller a few years since, and also as tending to ex- 
hibit that lactic acid, as artificially supplied to the system, may 
induce mischief. No one, who has examined the recent liter- 
ature on the subject of rheumatism, can have failed to have 
had his faith somewhat shaken in the theory to which allusion 
has just been made. Clinical study of acute articular rheuma- 
tism, in dispensary, hospital, and private practice, has, how- 
ever, led me to give a preference to the alkaline treatment, 
and to incline to the belief in an acid materies morbi in 
the disorder in question. While the diflTerent methods of 
treatment, which have of late been advocated for the relief of 
rheumatism, may be as eflScient as that known as the alkaline 
method, nevertheless such success does not prove that the 
etiological views of Fuller, and of others of like mind, are in- 
correct. 

For example, in the London Hospital Eeports, we read of 
the treatment of rheumatic fever by free blistering, as recom- 
mended by Herbert Davies, in which either armlets, wrist- 
lets, thighlets, leglets, and fingerlets of blistering-plaster 
were applied " near to, but not upon every joint inflamed^ at 
the very height of the inflammatory stage, when the local 
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pains wero the most severe and the constitutional disturbance 
the greateat^^ or in which strong acetum lyttm was painted in 
zones round the joints. Now, the chief design of such treat- 
ment was, \o induce an elimination of a materies morhi from 
the blood through serous discharges, and was not with the in- 
tent of exciting a mere sanguineous derivation. Furthermore, 
Dr. Davies advocates a mild alkaline treatment, as a useful 
adjunct to the means just alluded to. 

In Guy's JSospital Reports, G. Owen Rees reports cases of 
rheumatic fever successfully treated by lemon-juice. In such 
instances we can readily suppose that the alkalies naturally 
associated with the citric acid were as efficient in correcting 
an acid diathesis as are the alkalies when administered either 
in the form of Rochelle salt or when given in other saline 
forms as artificially prepared. 

Again, in Guy's Hospital Reports, there are recorded a 
number of cases of acute rheumatism, occurring in the practice 
of Drs. Gull, Sutton, and Rees, which made favorable re- 
coveries under a simple mint-water or an expectant treatment. 
We learn, from such facts, that patients, when placed under 
favorable hygienic conditions, will as readily recuperate from 
acute rheumatism as they will, as is well known, from many 
other disorders, and convalesce more rapidly than if they had 
been subjected to meddlesome medication. 

These apparently diverse plans of treatment subserve to a 
certain extent a similar purpose, being, as has been said, either 
eliminative of or chemically antagonistic to some inimical 
principle. As there has been a pretty general belief that the 
materies morhi of rheumatism was lacUc aoid^ we have in the 
interesting cases narrated by Dr. Foster such strong corrobo- 
rative facts as to warrant us in confirming our faith in such 
supposition. 

A question of practical importance here arises, viz., to what 
extent can we employ either lactic acid or its salts as thera- 
peutical agents without inducing mischief? It is not probable 
that these articles, if exhibited in ordinary doses during health, 
would produce any very serious disturbance; Nature is so 
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conBervatire in her action that such a chemical disposition of 
them would be made in the economy as to render their re- 
sultants innocuous. Nor is it probable that in every form of 
disease they are capable of exciting any more trouble than 
they would if administered under normal circumstances ; in 
some disorders, indeed, when wisely administered, they ap- 
pear remedial in their action. Though this is true, are there 
not morbid conditions contraindicating their employment ? In 
some maladies the processes of vital chemistry are so disturbed 
that nearly all the functions are disarranged ; now, under such 
circumstances, a small additional quantity of lactic acid may 
prove as toxicological as much larger quantities if taken under 
normal circumstances. 

The salts of lactic acid are now very freely employed, and 
in disorders very diverse in their nature. Are there not mor- 
bid conditions which may contraindicate their exhibition if 
given either in large doses or in small quantities frequently re- 
peated, and extending over a considerable space of time ? For 
example, if an individual has inherited or has acquired a 
rheumatic diathesis, is it proper to administer to such a person 
tlie agents in question ? If there is an .apparent idiosyncrasy, 
inimical to lactic acid, is it not more desirable when treating 
patients possessing such peculiarity, for any malady whatso- 
ever, to administer remedies not containing the acid under 
consideration? If lactic acid, artificially administered, can ex- 
cite acute inflammatory action in the fibrous structures of the 
joints, it is equally liable to induce mischief in the kindred 
structures of the heart and pericardium. Arthritic inflamma- 
tion may subside, leaving no permanent trouble in the joints, 
but, if inflammation is once excited in the delicate cardiac 
membranes, persistent disaster may be the consequence. 

There may be other morbid conditions in which the exhi- 
bition of lactic acid is contraindicated, as may occur in those 
suffering from embarrassed respiration, or in those in whom 
the functions of the kidneys and skin are seriously impaired. 
Lactic acid, as the natural product of the system, may, even 
under such circumstances, be eliminated either per se or as 
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broken into derivatives ; if, however, a slight surplus is arti- 
ficially supplied, the latter may immediately assume the char- 
acter of a materiea morhi^ while in health such addition would 
be readily tolerated. Unfavorable symptoms by a superficial 
observer may be regarded as coincidences, their true import 
remaining uninterpreted. 

It is foreign to my purpose to convey the impression that 
lactic acid, as ordinarily employed, is inimical to the system, 
for ilTature is so conservative in her action as to antagonize 
small quantities of materials decidedly poisonous in their char- 
acter ; but the facts noted by Dr. Foster are worthy of our at- 
tention, and have excited the inquiries which have been thus 
briefly set forth. 

The Academy then adjourned to September 19, 1872. 



Stated Meeting, Sbptbmbeb 19, 1872. Db. W. G. Roberts, Fibst Yioe- 

Pbssident, in the Chaib. 

The Secbetajby read a letter from Dr. E. J. Tilt, of Lon- 
don, thanking the Academy for the honor conferred upon him 
by electing him a Corresponding Fellow. 

The Vice-President announced the death of Dr. Charles 
Henschel, at Zurich, Switzerland, September 18th, and of 
Dr. Emmect H. Eimbark, in this city, on the 29th of August, 
1872. 

Dr. W. C. BoBERTs read a paper entitled " Yellow Fever ; 
is it contagious ? " after which — 

The Academy adjourned. 



Stated Meeting, Octobeb 8, 1872. Db. E. B. Peaslee, Pbesident, 

IN THE Chaib. 

Drs. Edward Frankel, Henry Griswold, Joseph W. 
Howe, John W. Bobie, and Stephen W. Koof, were inaugu- 
rated Resident Fellows. 

Drs. James Ellis Blake and Max. J. Reinfeldbr were 
elected Resident Fellows. 
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Tlie President announced the receipt of the Edinburgh 
Medical Journal^ for July, 1872, and a list of medical journals 
in the Library of the Medical Department of the U. S. Army, 
at Washington ; also a supplement to the same. 

Dr. A. C. Post reported a case of injuries to the bladder, 
followed by the formation of a calculus, the nucleus of which 
was a piece of cloth about one and a half inch long, and 
three-quarters of an inch wide, from the patient's pantaloons. 
He had fallen on the end of a stick, which entered the bladder 
through the rectum, and carried the cloth with it. The cal- 
culus was crushed, and removed with the lithotrite. 

The PRBsroENT then announced the paper for the evening, 
of which the following is an abstract : 

ON PUERPERAL THROMBOSIS AND EMBOLISM. 

bt fobdyce babkeb. m. n.. 

FBOFBSIOB OF CUNICAL MID W IF EBT IIT BXLX2TT7B HOSPITAL 1CEDK3AL CM>LLBSX. 

The paper commenced with the history of a case which 
occurred in his service in Bellevue Hospital. The patient, a 
German woman, was brought into the hospital by the police, 
and found to be in labor. The labor terminated rapidly, after 
the bladder had been emptied by the use of the catheter, in 
the birth of a still-bom child. She had no hsBmorrhage at the 
time of delivery, and the uterus contracted firmly. Eleven hours 
after she had a severe secondary hsemorrhage, which was arrested 
by the use of ice, pressure on the uterus, and ergot. Nine hours 
after the haemorrhage she had convulsions — four paroxysms, 
with but short intervals between each. Bepeated examinations 
failed to deteqf albumen or casts in the urine. For the follow- 
ing fourteen days she did well in every respect. The fifteenth 
day after labor she complained of severe pain in the abdomen, 
which was tympanitic and sensitive to pressure, and also pain 
in the left thigh. The abdominal pain and tenderness sub- 
sided after the action of a cathartic, but the pain in the leg 
continued the next day, with inability to move the leg. It 
was found by measurement to be larger than the other, above 
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the knee, bll1^ not below it. She had no phlegmasia dolens, 
and the pain and difficulty in moving the leg continued but 
five days. On the eighth day after the attack of these syrap- 
toms, Bhe was suddenly seized, while walking in the ward, 
with very severe dyspnoea. Her surface rapidly bec^ame cold, 
her countenance expressed great anguish, and the pulse was 
very small and feeble. After the use of ammonia and whiskey 
she rallied. But the next day her pulse was 132, her respira- 
tion 32. She was strictly enjoined to remain in bed, and the 
bladder was emptied by the catheter. The urine was now for 
the first time found to be highly albuminous, nearly one-half 
becoming solidified on applying heat and nitric acid. On the 
third day after, conti*ary to orders, she rose from her bed to 
go to the water-closet, when she fell on the floor, and died in 
a few moments, apparently asphyxiated. The autopsy re- 
vealed dark coagula in right auricle and ventricle, fibrinous 
and slightly adherent coagula in pulmonary arteries. Both 
kidneys were highly congested. The vena cava contained a 
fibrinous clot, which obstructed both renal veins. The left 
femoral vein contained a pale, firm coagulum, more strongly 
adherent to the coats of the vessel than that in the vena cava. 
Although many of the old writers had noticed these coagu- 
lations, and theorized as to their causes and pathological signifi- 
cance, and Van Swieten, more than one hundred and twenty- 
five years ago, had demonstrated by repeated experiments that, 
if coagulation takes place in the veins and the clots are car- 
ried to the heart, the animals suffer great anguish in breathing 
and speedily die, yet these facts received but little attention 
from the medical world until Yirchow, of Berlin, made 
his great pathological discovery relative to thrombosis and 
embolism. Our late distinguished countryman, Meigs, was 
one of the earliest to report a case of death from this cause, 
the significance of which he appreciated, but his theory in re- 
gard to the lining membrane of the vein, the endangium, 
which he regarded as the blood-making tissue, prevented him 
from really making the pathological discovery which he so 
nearly approached. 
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As the terms throrabosis and embolism have been used 
somewhat loosely, the'author of the paper defined them as fol- 
lows : Thrombosis meaning the arrest of the circulation by 
coagulation, in either the veins, the arteries, or the lymphatics. 
The Greek word embolus means something inserted like a 
wedge, something blocking up. Embolism, therefore, implies 
that the circulation has been blocked up by something trans- 
ported from some other point, and the nucleus of the blocking 
agent may be a fragment of a clot, an excrescence from the 
aortic valves, a pus-globule carried in the circulation until it 
enters a vessel of too small a calibre to allow it to pass on. So 
there may be arterial, venous, or capillary embolism, each of 
which has an important pathological result. It is obvious 
that, if the embolus is in a vein, it is always carried toward 
the heart ; if in an artery, it is carried in a direction from the 
heart. 

To the late Sir James Y. Simpson belongs the merit of 
first describing arterial thrombosis as a lesion of the puerperal 
state. Since the publication of his essay, quite a number of 
cases have been reported ; but it is undoubtedly a very rare 
affection. 

The symptoms of arterial thrombosis are, absence of arte- 
rial pulsation below the thrombus ; sometimes increased force 
of pulsation above the thrombus ; pain, sometimes very 
severe, below the seat of the thrombus ; coldness of the limb ; 
temporary paralysis of the limb. The cause of arterial throm- 
bosis is no doubt in a large majority of cases an embolus, 
whose original seat was the heart. In most cases where this 
has occurred in the puerperal woman, the patient was known 
to have previously had rheumatism or endocarditis. But in 
some cases, it seems, the embolus is a clot, which has originally 
formed in the left side of the heart, for the symptoms of car- 
diac distress have preceded the signs of local obstruction, 
while the valves of the heart have been free from disease. 

The hsematologists, Andral and Gavarret, Becquerel and 
Rodier, have shown that in pregnancy, as well as in various 
diseases, as cancer, tuberculosis, typhus fever, etc., there is a 
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peculiar modification of the proportion of the normal elements 
of the blood, which consists in an excess of the amount of 
fibrine and serum and a deficiency of the blood-corpuscles, 
and this condition has been termed hyperinosis. There re- 
sults from this modification a special tendency to coagulation, 
termed by Vogel inqpexia. 

Barnes, Hervieux, and the author of this paper, believe 
that puerperal toxtemia may rapidly develop inopexia, inde- 
pendent of hyperinosis. 

Thrombosis or embolism of the pulmonary arteries is a very 
grave and not a very rare affection of the puerperal period. 
The thrombosis is sometimes spontaneous or primary, in other 
cases it is the result of an embolus, the embolus being a clot 
from a thrombus in the veins. This is no doubt the cause of 
sudden or rapid deaths, which follow phlegmasia dolens, and 
sometimes occur in typhus fever, rheumatism, phthisis, etc. 

The symptoms of this lesion are great difficulty and an- 
guish in breathing, quick, rapid, feeble pulse, coldness of sur- 
face, convulsive contractions of the muscles of the chest, and, 
in short, the patient dies from asphyxia. Cases were detailed : 
one a patient of Dr. I. E. Taylor, another a patient of Dr. C. 
A. Budd, where death took place suddenly, when the patients 
were apparently convalescent, from phlegmasia dolens. A 
patient of Dr. Cheeseman, who had previously symptoms of 
venous thrombosis in the left leg, but did not have phlegmasia 
dolens, suddenly was seized with symptoms of asphyxia and 
other signs of embolism of the pulmonary artery. This was 
followed by evidences of pulmonary infarctions, as pain in the 
chest, cough, bloody sputa, etc. Her death occurred in the 
fourth attack. 

It is probable that many cases of this character recover by 
the fragmentation and absorption of the clot. 

It was formerly believed that venous thrombosis was gen- 
erally the result of phlebitis, but the pathological researches 
of Virchow, Charcot, and others, seem to have conclusively 
demonstrated that thrombosis is infinitely more frequently the 
cause of phlebitis than the consequence of it. 
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In the treatment of this affection, the paper urged the im- 
portance of not hastily giving np the case, the use of carbon- 
ate of ammonia and other stimulants, the importance of opi- 
ates, equally necessary as in other shocks, and, above all, such 
conduct and manner on the part of the medical attendant as 
will inspire hope and confidence, and keep up the morale of 
the patient. 

The paper referred to the relation of venous thrombosis, 
uterine, renal, and pulmonary, and also its bearing on pyaemia, 
all of which is of great interest in connection with general 
pathology equally with the special pathology of the puerperal 
period. 

The Academy then adjourned. 



Stated Meeting, Ootobbb 17, 1872. Db. £. R. Pbaslee, Pbesident, 

IN TUB Ohaib. 

The Peesident announced the reception of the EdvnhurgK 
Medical Journal for October, 1872, and Dr. Tandell's ad- 
dress before the American Medical Association in 1872. 

Dr. GuKDON Buck exhibited a patient on whom he had 
made an operation for the restoration of his nose, bitten off by 
a drunken sailor. A large flap was takers from the forehead 
to supply the deficiency at the end of the nose, and a flap 
from the bridge and base of tlie nose slid up to partly fill the 
space on the forehead. 

Dr. B. Howard read a short paper on " The Preventable 
Deaths from Drowning in the Metropolitan District of New 
York." 

Dr. L. D. BuLKLEY (by invitation) read a paper on 
'* Acne." (Published elsewhere.) 

The Academy then adjourned. 



Stated MEETixa, Noyembeb 7, 1872. Db. E. R. Peaslxb, pBEsmBXT, 

IN THB CnAIB. 

Drs. Adoniram B. Judson, Simeon N". Leo, and T. Dwight 
Martin, were elected Resident Fellows. 



f 
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The paper of Dr. Buleley on " Acne " was diflcussed by 
Drs. Wkisse, Petess, Tatloe, Howabd, Beown, Bulkley, 
and Peablee. 

The Academy then adjonmed. 



Stated Meetiko, ]!foTEHBSB 21, 1872. Db. £. B. PeasleE) Pbesident, 

IK THE OhAIB. 

Db. Austin Flint read the paper for the evening, entitled 
"A Contribution to the Etiology of Pulmonary Tuberculosis." 
(Published elsewhere.) 

The Academy then adjourned. 



Stated Meetdto, Decsmbbb 5, 1872. Db. E. R. Peaslee, Pbesident, 

IN the Chaib. 

The Annual Reports were read. 

OfBcers for the ensuing year were nominated. 

Dr. Feancescjo Dichiaba, of Palermo, Italy, was elected a 
Cori'esponding Fellow. 

The Peesident announced the receipt of " The Institutes 
of Medicine," and " Physiology of the Soul and Instinct," 
presented by the author, Dr. Mabttn Paine. 

Dr. D. B. St. John Boosa read a paper entitled " Chronic 
Non-Suppurative Inflammation of the Middle Ear." 

This disease he divided into two forms, catarrhal and prolif- 
erous. Proliferous inflammation is that non-suppurative mid- 
dle-ear disease in which there is scarcely any evidence of dis- 
ease of the pharynx or of impermeability or swelling of the Eu- 
stachian tube. It has been known as sclerosis of the middle ear, 
or otitis media hypertrophica. The subjective and objective 
symptoms of these forms of disease were dwelt upon at length. 
The pathology was illustrated by the reports of Toynbee and 
others. The causes are such as dispose to inflammation of mu- 
cous membranes, and were given in detail. The treatment was 
then discussed, the paper concluding with an historical sketch 
of operations upon and through the membrana tyrapani. 

The Academy then adjourned. 
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Stated Mebtino, Deoembeb 19, 1872. Dr. E. R. Peaslee, Pkesident, 

IK THE OhAIB. 

The PfiEsroENT announced the receipt of the Edinburgh 
Medical Journal and the Ouardio/n for December, 1872. 
Drs. John Ellis Blake, A. B. Jui>8on, Max. J. Eeinfeldeb, 
Simeon N. Leo, and T. Dwioht Martin, were inaugurated 
Resident Fellows. 

Dr. Stephen Shith then read a paper on " Errors of Diag- 
nosis and Treatment of Aneurism." 

The Academy then adjourned. 



Stated Meeting, Januabt 2, 18T8. Dr. E. B. Peablee, President, ik 

THE Chair. 

Dks. Charles Rodenstein and F. Le Rot Satterlee were 
elected Resident Fellows. 

The President announced the receipt of a work entitled 
" Testament Medicale, Philosophique et Litt^raire," and sev- 
eral pamphlets from Dr. Duraont, of Rennes, France. 

The annual election resulted in the choice of the follow- 
ing gentlemen : 

President^ Dr. Austin Flint. 

Vice-President (to fill vacancy), Dr. W. C. Roberts. 

Vice-President^ Dr. Samuel T. Hubbard. 

Trustee^ Dr. E. R. Peaslee. 

Committee on Admiissions^ Dr. E. Eliot. 

Committee on Medical Ethics, Dr. E. Kragkowizer. 

Committee on Medical Education, Dr. A. C. Post. 

Dr. C. A. Lealb read a report from the Section of Obstet- 
rics and Diseases of Women and Children. 

The Academy then adjourned. 



Stated Meetino, Janitart 16, 1878. 
ADDRESS OF DR. E. R. PEASLEE, Retibinq Peesident. 

Fellows op the New York Academy op Mbdicinb: 

The moment has now arrived which relieves me of the 
office which your generosity gave me two years ago, but noth- 
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ing will ever deprive me of a full appreciation and a grateful 
recollection of the honor thus conferred. 

I entered npon mj official duties with misgivings, being 
aware that I have no special talent in that direction. I have 
performed them according to my ability in the midst of other 
pressing duties, and not seldom — as any one else would have 
done — to the neglect of the latter ; and I now relinquish them 
with a twofold pleasure. In the first place, I much need the 
time for other pressing demands ; and, in the second, I have 
the great satisfaction of seeing next in this chair, one whom I 
have long recognized as a friend, and who will, I know, pcr- 
foim its duties both efficiently and conscientiously. 

I know you will extend to him the same generous support 
which you have accorded to me. It must always be the fact, 
in an oi^anization like this, that the scientific labor is per- 
formed by a comparatively small number of the members — 
much smaller, indeed, than should be the case. I have aimed 
to bring new laborers into the field, but there are still many 
others who, I hope, will no longer delay to take prominent 
parts, but will respond to the call to do so by my successor. 

On the other hand, the members of the Academy may 
very much embarrass the presiding officer, though without any 
such intention — and I now speak from experience. The Presi- 
dent must, of course, have a definite programme for at least 
three or four meetings of the Academy in advance ; and, 
though the Academy has the undoubted right to substitute 
or interpolate any other proceedings, as it may see fit, it may 
also sometimes, by introducing a trivial matter to occupy the 
time, or by voting to adjourn fifteen minutes too soon, entu'ely 
break up the arrangements of the President, and embarrass him 
and those he had engaged to read papers, for several weeks after- 
wfrd. For example : It must be admitted that the discussion 
of a paper should occur — unless it is thought necessary to wait 
for its publication — on the evening of and immediately after 
its reading. It is, therefore, to be assumed that it will not be 
postponed without a sufficient reason. But sometimes a mem- 
ber wishes to go home immediately after the reading, and, 
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looking at his time-keeper, finds it already late, i. e., 9^ or 
even 10 o'clock — and, therefore, he moves that the discussion 
be deferred to the next meeting. There are several gentlemen 
present who are prepared to discuss the paper, but who will 
probably not be able to be present also at the next meeting. 
Bat the Academy votes, almost as a matter of course, to ad- 
journ, and the consequence is, that few if any remarks are 
made on the paper at the next meeting. As a matter of 
course also, the same injustice is done, and the same discour- 
tesy committed, to the next reader, i. e., the discussion is again 
deferred to the following meeting, and under the circumstances 
actually for want of time. 

Now, this may be avoided in two ways : First, if any mem- 
ber wishes to go home after the paper has been read, he may 
quietly do so, without moving that everybody else shall also 
be sent home; or, secondly, the President may be asked 
whether his arrangements for the next meetings will be inter- 
iered with by the postponement, and, if so, the Academy may 
vote down the motion. In my own judgment, the former 
course would be much the most beneficial to the Academy, 
since I have observed that the person who moves the post- 
ponement of the discussion is almost certain not to manifest any 
further interest in it, and sure to be absent when it does come 
off. But, if the motion be made, it remains for the Academy 
to decide. 

One illustration more. Tour President has previously 
arranged for matter enough entirely to fill a particular even- 
ing to a late hour, in consequence of the introduction of some 
extra subject which could not be deferred, when some indi- 
vidual comes here, without any previous notification, with a 
patient he wishes to show to the Academy — the case being 
one of interest to himself, at any rate, and to the AcadeiilJ", 
perhaps — perhaps not. The President cannot give him the 
time without injustice to those already engaged, and states 
this fact, and requests the gentleman to defer his case till the 
next meeting. The latter then appeals to the Academy, ask- 
ing for a very short time only, since he does not wish to 
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trouble his patient to come again; the Academy grants the 
privilege ; the gentleman takes such time as he pleases, and 
the consequence again is, that the principal paper is deferred, 
and its reading ended so very late that the discussion must be 
put over to the next meeting. Again the discussion fails, 
therefore, and the whole programme is again disturbed for the 
three or four subsequent meetings. 

Of course, a president will treat with courtesy and con- 
sideration all the members of this Academy ; but both courtesy 
and consideration are due, first of aUy to the reader of the 
paper for the evening ; and no other member's claims or con- 
venience should be allowed to conflict with his, or can do so 
without injustice to him. 

I trust, gentlemen, that you will pardon me for these re- 
marks, since they do not demand an increase of power for 
your presiding officer, but only such an amount of discretion 
as the best good of the Academy demands. — And now, my 
friend, will you allow me to induct you to the chair, to which 
you have been elected with such an unusual degree of unanim- 
ity that you need no special introduction here. Your name,* 
indeed, suggests a nature and constitution very hard and very 
unimpressible : but we know it is a misnomer in these respects ; 
for, though too rough a friction would certainly make the fire 
fly, we have always found you the high-minded and sympa- 
thetic man, and the genial gentleman, as well as the finished 
scholar, the distinguished author, and the skillful practitioner. 

The Academy has honored you by its preference. I know 
you — ^being such — will not fail to honor the Academy, in the 
chair to which you are now elected ; and I present you, for 
your guidance, the Constitution and By-Laws of this Associa- 
tion. 

♦ Dr. A. Flint 

16 
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DR. A. FLINT'S INAUGURAL ADDRESS. 

Fellows of the Academy of Medicine: 

A biennial election ofTers a fitting occasion for bringing 
before ns the objects of our association, in order to see if any 
thing can be done to give greater efficiency to the means for 
their accompliBhment. These objects are expressed in the 
Constitution thus : The cultivation of the science of medicine, 
the advancement of the character and honor of the profession, 
the elevation of the standard of medical education, and the 
promotion of the public health. 

First and chiefly, the means for the accomplishment of 
these objects are the communications, discourses, and discus- 
sions at the stated meetings of the Academy. These means 
constitute the important purpose for which the meetings are 
held. To endeavor to secure for the successive stated meet- 
ings able papers, which, in addition to their intrinsic value, 
will be useful in calling forth profitable debate, is the most 
prominent of the duties pertaining to the office which I am to 
enter upon to-night. It is obvious that success here must de- 
pend on the cooperation of the Fellows of the Academy. I 
shall enter upon my official duties with the belief that I may 
count upon this essential cooperation. I will add, I have had 
already abundant reason to anticipate that I shall not be dis- 
appointed in this respect. 

It is well for us to keep constantly in mind the fact that 
the great pui'pose of our meetings relates to the accomplish- 
ment of the objects for which the Academy was instituted. All 
the time devoted to deliberation on irrelevant matters, and on 
the needless or unduly prolonged consideration of questions 
which are trivial, or of merely personal interest, is a deduction 
from the limited period which should be devoted to the great 
purpose of the meetings. This, as I am aware, is a common- 
place truth ; but, when our conduct is to be regulated by com- 
mon-place truths, they can hardly be kept too constantly be- 
fore us. 

I will venture a few remarks with respect to our debates. 
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It is Botorions that, in almost all assemblages, there ai'e some 
who are over-ready to talk, and there are others who are over- 
reluctant to have their voices heard. The natural consequence 
is, the former talk too much, and the latter too little, if at all. 
It would be strange if the meetings of the Academy were en- 
tirely exceptional in this respect. A very simple mode of ac- 
tion, if strictly followed, will prevent redundancy of debate. 
It is to keep before the mind the inquiry, " Have I any thing to 
say which will promote the great purpose of the meetings, by 
the addition of facts, the citation of opinions, or the elucida- 
tion in any way of the subjects under discussion." A modifica- 
tion of this inquiry will render it alike a rule of conduct for 
those who habitually abstain from speaking or speak too little : 
Can I say any thing which will promote the great purpose 
of the meeting? Whenever any Fellow can answer this in- 
quiry aifirmatively, he is bound to speak. Keeping in view 
the objects of the Academy is here important. Our organiza- 
tion is not for polemical practice or display. The Academy is 
not a mental gymnasium or a "debating society." Hence, 
there should be but one motive in entering into debates, 
namely, to contribute facts or opinions, and to elucidate the 
topics under discussion. It is hardly necessary to add, but 
the fact seems through modesty to be lost sight of by some of 
the Fellows, that the duty, not to say privilege, of participat- 
ing in debates belongs to the younger, as well as the older of 
those who may be in attendance at the meetings. 

The importance of making preparation beforehand for en- 
gaging in debate is a point to be considered. To be able, 
without preliminary reflection or study, to do justice to a scien- 
tific subject, one must be very familiar with it. In general, 
it may be said that such a degree of familiarity can only be the 
result of the attention incident to authorship or oral teaching. 
With reference to this point, it seems to me desirable that, 
whenever practicable, ample previous notice should be given 
of the subjects which will come up for discussion. The cus- 
tom of submitting views in writing, whenever the previous 
notice is sufficient to admit of it, should, as it seems to me, be 
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cncoaraged. Tbej who have had personal experience in the 
matter, and all who have had their observations directed there- 
to, mnst be satisfied that the pen is a most useful instrument 
in restraining immature utterances, thereby, and also in other 
ways, promoting accuracy, precision, and clearness in the enun- 
ciation of facts, opinions, and arguments. 

In furtherance of the objects of the Academy, it is of course 
important that the meetings should be well attended. How 
is this to be secured ? Undoubtedly, neither by entreaty, nor 
scolding. It is certain that a large representation of the Fel- 
lows at successive meetings can never be effected by importu- 
ning them, generally or collectively, to come, or by reproaches 
for non-attendance. Kor would it be desirable, were it feasible, 
to obtain full meetings by such methods. If the meetings can 
he rendered sufficiently attractive by the papers which are 
presented, and the discussions which follow, many Fellows will 
come ; if otherwise, few will be present. Largely-attended 
meetings, therefore, while they are highly desirable with refer- 
ence to the objects of the Academy, are also evidence of the 
work which is done for the accomplishment of these objects. 

Another point may be touched upon in this connection. 
It is the desirableness of a punctual attendance at our meet- 
ings. Unless the meetings commence at the appointed hour, 
not only are some subjected to the annoyance of delay, but 
discussions are sometimes prevented, or prematurely ended, 
owing to the lateness of the hour. The by-laws require that 
twenty-one resident Fellows shall be necessary to constitute a 
quorum. Not unlrequently there is considerable loss of time 
in obtaining the registration of this number. Anticipating 
this, some are accustomed to come late, in order to avoid wait- 
ing for the business of the evening. Let it be considered that, 
if they who do this will come punctually, the probability is 
that the work could begin promptly at the appointed hour, 
and none would be exposed to the annoyance of waiting. 

The publication of papers of interest and value has always 
been a feature of this institution ; and all must admit that im- 
portant contributions to medical literatare are contained in 
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the printed Bulletins and Transactions which have emanated 
from the Academy. These publications, however, have had a 
very limited circulation beyond the Fellows of the Academy ; 
and this has been a serious drawback in the way of their use- 
fulness. A recent improvement consists in having but one 
publication, namely, the Transactions, into which the Bulle- 
tin has been merged. I submit for consideration the inquiry 
whether it would not be a further improvement to issue the 
Transactions in a yearly volume. If, among the contributions 
during a year, those were to be selected for publication which 
are especially deserving of preservation, they would prove a 
volume which could hardly fail soon to be in request by the 
members of the medical profession throughout this country 
and in other countries. Under these circumstances, to be 
ranked among the contributors to the volume would become 
an honor to be coveted ; and herein would be an additional 
inducement to contribute elaborate and able articles. It is 
certainly a matter of reproach that the metropolis of our coun- 
try is wanting in a serial of this description ; and, with proper 
effort, why should not the Transactions of the Now York 
Academy of Medicine, after some years, form a series of vol- 
imics of which the American medical profession would be 
justly proud ! Why should we not, in this respect, emulate 
the Eoyal Medical and Chirurgical Society of London ? Any 
one who has had occasion to consult the long series of vol- 
umes which have emanated from this Society, cannot fail to 
appreciate the pertinency of citing its labors in this direction, 
as offering to us an example and encouragement. With all 
due respect to the medical periodical press, were we successful 
in emulating this Society in the character of an annual volume 
of Transactions, it would not be the case as it now is, that con- 
tributors of papers read at the meetings of the Academy care 
but little for their appearance in the printed Transactions, pre- 
ferring rather that they should be given to the medical public 
in the columns of a medical journal. 

There is another matter of no little importance, to which I 
should not fail to make reference. It is the possession of an tip- 
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propriate building. This has been considered a desideratum 
from the organization of the Academy. The by-laws require, as 
one of the duties of the trustees, that they take charge of the 
building-fund. A considerable sum for this fund is already 
acquired. No one can doubt that, from the possession of an 
appropriate building, many advantages would accrue — ^advan- 
tages, not limited to the Fellows of the Academy, but embrac- 
ing the interests of the profession at large, both in New York 
and throughout the country. I shall content myself with this 
simple reference to the matter, the more because it will be en- 
tered into by those far more competent to enforce its claims 
on the attention of the Academy. 

Finally, the Academy of Medicine is one of several organ- 
izations in this city for similar or kindred objects. Between 
these several organizations there should be maintained rela- 
tions which involve only a spirit of honorable rivalry. It is a 
well-established axiom that an individual never raises himself 
by efforts to depreciate a competitor ; and this maxim is equal- 
ly true as applied to associations. Not only are the different 
organizations laboring for essentially the same objects, but, to 
a considerable extent, they embrace the same laborers for these 
objects. To my mind it reflects great credit upon the medical 
profession of this city, that these organizations are carried on 
entirely without antagonism, each apparently being pervaded 
by the catholic spirit of our motto, " Una fides^ aUare com- 
rmineP 

Thanking you for the honor which you have been pleased 
to confer on me, and believing that true gratitude is expressed 
better in actions than by words, I pledge my earnest efforts in 
behalf of the important objects of the Academy. 

The Pkesident then announced the paper oi* the evening, 
of which the following is an abstract : 
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THE CAUSES, TREATMENT, AND PREVENTION OF ABORTION. 

Bt a. s. chubch, h. d. 

Mr. President and Fellows op the Aoadestt: 

An abortion is understood to be the expulsion of the foetus 
from the nterus before it has attained the degree of develop- 
ment necessary to render it viable. 

This period is usually fixed at about the end of the sixth 
month of pregnancy. 

It is not uncommon for a foetus to be bom alive as early as 
the fourth month, and live for several hours ; and cases are re- 
ported where foetuses bom at the fifth month, and even at the 
fourth, have lived and reached maturity, but they are exceed- 
ingly rare, and there is nsnally present the possibility of error 
in the calculation. 

Statistics of the frequency of abortions vary largely by 
different authors : Collins gives 1 in 66 births ; Beatty, 1 in 
57; Churchill, 1 in 26; La Chapelle, 1 in 189; Deubel, 1 in 
12 ; in my own practice, 1 in 25. 

This great variation is easily explained. Statistics from hos- 
pital records show a much smaller percentage of abortions than 
when obtained from private practice, for the reason that few 
pregnant women enter the lying-in hospital until after the 
sixth month, a period beyond which abortions occur. Careful 
inquiry reveals the fact that many abortions occur early 
in pregnancy for which the physician is not consulted, so that 
probably the correct proportion is about 1 in 16 or 18 births. 

Abortions occur more frequently during the early months 
of pregnancy than at any other subsequent time, and it may 
be laid down as a rule that the shorter the period of preg- 
nancy the greater the liability to an abortion. The twentieth 
day after conception has taken place, that is, about the time 
the menses would have returned, and at every subsequent pe- 
riod of four weeks, spontaneous abortions are particularly 
liable to occur, the danger growing less as pregnancy ad- 
vances. • . . 

The general causes of abortion are as follows : 1. Acci- 
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dental ; 2. Constitational ; 3. Diseases of the aterus and ap- 
dages ; 4. Diseases of the ovum ; 5. Provoked abortions ; 6. 
Abortions from habit. 

Under the first head may be mentioned blows upon the 
abdomen of the mother, causing injury to the uterus, direct 
injury to the foetus, or hsemorrhage from pai'tial or complete 
separation of the placenta ; the concussion of falls, whereby 
the placenta may be detached or the umbilical cord ruptured ; 
injuries arising from certain kinds of labor, exercise, or 
amusement; violent coitus; coughing; sneezing; vomiting; 
the use of drastic purgatives, or irritating enemata ; mental 
emotions, and morbid impressions. 

Of the constitutional causes and diseases affecting the 
mother's health, the most prominent of which are the exanthe- 
mata, particularly scarlet fever, typhoid fever, and small-pox, 
a severe attack of either being almost invariably accompanied 
or followed by a miscarriage; thoracic diseases, by their 
cough ; abdoniinal, particularly of the bladder and rectum, by 
their contiguity to the uterus ; syphilis ; uraemia ; hydraemia ; 
ansemia ; malaria, and plethora. 

Of the diseases of the uterus and its appendages, are acute 
and chronic metritis ; all diseases of the os and cervix, whether 
inflammation,* engorgement, ulceration, a patulous state of the 
OS, injuries to the cervix by unhealed lacerations from a pre- 
vious delivery, or injuries by the uterotome ; cancer ; tumors ; 
displacements ; adhesions from previous inflammations ; volu- 
minous abdominal tumors, preventing the growth of tlie 
uterus ; excessive rigidity of the uterine fibres and their con- 
sequent resistance to growth ; and hyperaesthesia of the uterus. 

Under the head of diseases of the ovum will be found by 
far the larger proportion of th6 causes of abortions. The 
feeble attachment of the placenta to the uterine wall during 
the early months of gestation, and its liability to become sep- 
arated from slight causes, and the extreme tenuity of the mem- 
branes and vessels of the early embryo, rendering them liable 
to numerous accidents, account for many embryotic deaths. 
A few of the most prominent causes are as follows : Diseases 
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of the placenta — as atrophy; hypertrophy; inflHmmation ; 
fatty degeneration ; placental apoplexy ; embolism of the um- 
bilical vessels from placental apoplexy; separation of the 
placenta, or rupture of the cord from its being too short, or 
being wound around the child's neck or limbs ; knotting of 
the cord ; diseases of the cord or membranes ; dropsy of the 
cord ; amniotic dropsy ; effusion of blood between the mem- 
branes; syphilis transmitted to the ovum, either through the 
spermatic fluid or the mother ; and other diseases of the par- 
ents, as a vitiated spermatic fluid from a father debilitated 
by debauchery or old age. Nearly all the diseases to which 
young children are liable have been found to affect ihefcetus 
in utero and cause its death. 

Provoked abortions are such as are generally resorted to 
for criminal purposes, or such measures as are adopted by the 
physician with a laudable object. . . . 

In regard to abortions from habit, we meet with women 
who are in good health, who conceive readily, apparently have 
no uterine disease, who use all necessary care to preserve the 
ovum, and stiU have abortion after abortion, occurring always 
about the same period of gestation. They come on without 
any apparent exciting cause, and are very prqperiy termed 
abortions from habit. . . . 

An abortion occurring eariy in pregnancy, either from 
habit or from causes destroying the ovum, other than violent, 
is not usually attended with much trouble. The ovum slips 
away with but little pain, and usually without much more 
loss of blood than attends an ordinary menstrual flow ; but, if 
it arises from an accident which disturbs the placental attach- 
ment, hflemorrhage becomes a prominent and often an alarm- 
ing symptom. 

Provoked abortions are usually very troublesome. The 
constitutional symptoms are prominent, the pains are hard, 
and continue for a day or two, sometimes for seveJtal days ; the 
haemorrhage is profuse, often dangerous ; the placenta is fre- 
quently retained ; metritis, metro-peritonitis, and death, often 
follow. The explanation (independently of direct injuries to 
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the patient) wlij this kind of abortion is attended with gnch 
unpleasant results perhaps may be, that the embryo, its at- 
tachments, and the uterus, are in a perfectly healthy condition, 
and the uterus is not easily provoked to expel that which is in 
no way a foreign body ; and, as the embryo is not usually 
destroyed until it is expelled, and the pains then cease, a por- 
tion of the placental attachment remains for some time, allow- 
ing a haemorrhage that is difficult to control. 

A complete cessation of the movements of the foetus, after 
they have been distinctly felt, absence of the beating of the 
fostal heart, a cessation of the enlargement of the abdomen, or 
a diminished size, a feeling of coldness and weight in the 
hypogastrium, with flaccid breasts, indicate a dead foetus, and ^ 
signs of its expulsion may be encouraged. 

The three important symptoms which demand considera- 
tion, are pain, hsemorrhage, and an escape of the amniotic 
fluid. 

"When called to a patient that has symptoms of threatened 
abortion, our first duty is to decide whether the patient is 
really pregnant ; second, whether the symptoms are those of 
abortion ; and, if so, is an abortion inevitable ? To settle the 
first point will sometimes require quite as much tact and 
shrewdness as medical skill. If the pains are without distinct 
remissions, and precede the haemorrhage, and are relieved by 
an increased flow, the canse probably is uterine congestion. If, 
on the contrary, the haemorrhage precedes the pains, and the 
pains gradually increase in severity, with distinct remissions, a 
miscarriage is imminent. If, on making a digital examination, 
the cervix is found to retain its normal length and thickness, 
and the ovum cannot be felt, and the liquor amnii has not 
escaped, no matter how great the haemorrhage, there is hope 
tliat an abortion may be prevented ; but, if the neck has be- 
come short, and the os patulous, and if, during the pain, the 
membranes tan be felt to be tense, and protrude, the proba- 
bility is, that the ovum will escape in spite of efforts to pre- 
vent it. 

The treatment should be preventive, so long as there is , 
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a reasonable prospect of success. Nervous fears should be 
quieted, the patient directed to assume the recumbent pos- 
ture, and each symptom should be controlled as early as pos- 
sible. Pains should be quieted by anodyne enemata, repeated 
as often as necessary. When the uterus shows a tendency to 
cast off the ovum at each pregnancy, owing to abnormal con- 
ditions within itself, it may become necessary to use an ano- 
dyne enema or suppository eveiy night for two or three weeks, 
in the mean time, giving attention to the general health of the 
patient, and the condition of the bowels. Hsemorrhage should 
be controlled by astringents applied to the vagina or os uteri. 
The soft sponge, saturated with alum-water or tannin, squeezed 
nearly dry, and applied against the os, is far more effectual 
than astringents administered internally. Their internal ad- 
ministration seems to do but little good in arresting heemor- 
rhage, and considerable harm in disturbing digestion and con- 
stipating the bowels. The only internal remedy that I have 
used with any satisfaction to arrest uterine haemorrhage is 
ergot. When the bleeding seems to come from a congested os 
or cervix, and is not profuse, and even slight disturbance of the 
placental attachment is suspected, from ten to twenty drops of 
Squibb's fluid extract of ergot may be given three or four times 
a day, with satisfactory results. If the patient is plethoric, has 
been accustomed to a pretty large menstrual flow, and is in 
the early months of pregnancy, the flow had better not be 
checked with astringents. A moderate bleeding from the arm 
will do more to preserve the ovum than any thing else. The 
recumbent posture should not be insisted upon for more than 
two or three days. Conflnement to the bed soon deranges the 
health, the appetite is lost, the patient becomes nervous, and I 
think is much more likely to abort than if she is allowed to be 
up and take moderate exercise. It is not necessary to enjoin 
perfect rest until hsBmorrhage is controlled. A patient can 
wear a sponge of the size of an egg, medicated with alum, and 
be around the house without losing a drachm of blood a day, 
when several ounces would be lost without the use of this ap- 
plication. I always keep, ready for use, sponges soaked in a 
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solution of alam^ tannin, or acetate of lead, and then moder- 
ately compreased. I find them convenient, both for vaginal 
and nterine application. Those intended for introduction 
within the os need to be more firmly compressed, smaller, and 
with the addition of a small quantity of gum-acacia, to pre- 
vent a too rapid expansion, and thereby consequent failure of 
introduction. Hcemorrhage may be so alarming as to require 
not only the sponge, but a thorough tamponing of the vagina. 
This, of course, will be likely to cause the death of the ovum by 
a separation of the placental attachment, if the bleeding comes 
irom the placenta, but there seems to be no choice in the mat- 
ter, and there is the possibility that a clot may close the bleed- 
ing vessels, and the ovum be preserved. A tampon does not 
necessarily cause the destruction of the ovum. 

The haemorrhage may not come from a separation of the 
placenta, or any portion of it. It may come from an open 
vein just within the os, or.from an injury to the vagina, and, 
in either case, the tampon would be successful in arresting the 
haemorrhage without much risk to the ovum. We are not 
always sure, when called to a case of uterine haemorrhage, that 
a knitting-needle, intended to be introduced into the uterine 
cavity, may not have caused simply a vaginal wound, and that 
the ovum has not been injured by either the instrument or 
the haemorrhage, and will not be by its arrest. 

In the latter months of pregnancy, if it becomes necessary 
to tampon the vagina, the eflTect should be watched, for inter- 
nal haemorrhage may take place, and endanger the life of the 
patient. As haemorrhage is not, usually, very troublesome dur- 
ing the early months, and, if it is decided that an abortion is 
inevitable, it had better be allowed to come unassisted, for the 
ovum may be expelled entire, while any assistance with the 
fiDgcr is pretty sure to rupture the membranes, allowing an 
escape of the foetus, with a retention of the placenta, and a 
troublesome haemorrhage. An abortion after the third month 
is usually accompanied with a rupture of the membranes, after 
wlxich the foetus escapes readily enough, and the placenta is 
commoulv retained for several davs, if no assistance is rendered. 
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If it can be hooked down with the finger, and removed at once, 
it is well to do so, but this is not always easily accomplished. 
If it is detached, it is advisable to make pretty persevering ef- 
forts to remove it, and, if the finger fails, Dewees's blunt hook, 
or a pair of placental forceps, may be found very useful. No 
harm need be done with either. In some cases, the placenta 
remains attached to the uterus, and, immediately after the 
foetus is expelled, the os closea so firmly as to render it impos- 
sible to introduce the finger, except by a tiresome and painful 
process of dilatation. The haemorrhage ceases, and the uterus 
shows no disposition to expel its contents for several days. 
Under such circumstances, it seems better to wait than to use 
the force necessary to remove the placenta. I am well aware 
of the supposed danger of such a course. Haemorrhage may 
come on, at a time when assistance is not easily obtained, and 
the life of the patient be jeopardized, or septicaemia may result 
from a putrid placenta. I have never seen harm from such 
delay, and think the danger considerably magnified. I have 
for the last two or three years, when I found it necessary, or 
advisable, to leave the placenta undelivered, introduced a car- 
bolized sponge-tent into the os, and tamponed the vagina, and, 
on removing the tent a few hours after, have succeeded, with 
but little trouble, in getting the placenta ; or, if I still found 
it attached, introduced another tent, and waited a few hours 
longer, in the mean time giving a few doses of ergot. In re- 
moving the placenta that has not been cast off, either with 
the finger or an instrument, there is great danger that a por- 
tion will remain attached, and keep up a constant haemor- 
rhage for days and weeks, a^nd cause far more trouble and dan- 
ger than to adopt the plan just proposed. I think there is 
more danger, both of haemorrhage and septicaemia, from the 
retention of a portion, than the wlxole placenta ; in fact, so 
long as the plecenta remains entire and attached, there is no 
danger from putrid absorption, for there is no decomposition. 
If the placenta is not expelled within twelve or eighteen hours, 
it will usually remain about a week, when haemorrhage will 
set in, and the placenta will be found in the neck, and can be 
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hooked down without any trouble. Occasionally, a placenta 
will be retained for several months, without hsemorrhage or 
any unpleasant symptom. I remember one case when it was 
retained for three months, and when expelled bore no evidence 
of decomposition. In one case recorded, the placenta of a 
five months' foetus was never expelled. This patient had no 
hsemorrhage, no lochia, but was troubled with a tolerably pro- 
fuse leucorrhoea for several months, and general debility. Her 
health became completely restored, and she has borne several 
children since. 

Besides the danger from hsemorrhage and septicaemia, a 
retained placenta may become the nucleus for a polypoid 
growth ; therefore, if not expelled within reasonable time, it 
is better to dilate the cervix by tents, and remove it, than to 
risk the dangerous consequences of its retention. Ergot used 
for this purpose will be unsuccessful, except the cervix first 
be dilated ; then, no doubt, it will assist both in controlling 
hsemorrhage and expelling the contents of the uterine cavity. 

The treatment by preventive measures I have only alluded 
to in cases where symptoms of abortion are already present. 
The time for successful treatment is in the intervals between 
gestations, and after pregnancy has taken place, before symp- 
toms have manifested themselves. 

To be successful, a thorough knowledge of the history and 
causes of previous miscarriages is essential. If it depends 
upon the bad condition of the patient, snch measures as will 
improve her general condition should be prescribed. If from 
syphilitic infiuences, appropriate treatment of both husband 
and wife may become necessary. If from uterine disease, 
either of the os, cervix, or body, it should receive special at- 
tention, and an important part of the treatment consists in re- 
quiring total abstinence from cohabitation for several months^ 
not only to avoid the irritation and excitement caused by the 
act, if the patient is already pregnant, but to avoid preg- 
nancy, and thereby give the organ complete rest, and a sys- 
tem reduced by previous abortions time to rally. If from dis- 
placements, they should be remedied by appropriate measures- 
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If, from excessive sensibility and contractility of the uterine 
fibres, it is particularly necessary that the organ should have 
a long rest, and the advantages of change of air, sea-bathing, 
and the use of arsenic, should be employed. When conception 
has taken place, there is still time for much to be done, both 
by treatment and advice. 

The plethoric patient can lose a little blood from the arm 
every month with benefit, at the time when the menses would 
have appeared. If there is general plethora, it is very neces- 
sary ; if local, although the general appearance of the patient 
may contraindicate it, a small bleeding will be well borne, 
and the danger of miscarriage very much lessened. Patients 
who have a periodic discharge of blood from the uterus for 
the first three or four months seldom miscarry. Nature re- 
lieves them of the local plethora. 

I am not quite prepared to accept Nature's suggestion and 
apply leeches to the os after pregnancy has commenced, but I 
once had the good fortune to carry *a patient safely through her 
pregnancy, who had been subject to numerous abortions, by 
applying leeches to the os after pregnancy had advanced two 
months, to relieve what I supposed was a local plethora — ^being 
unconscious at the time of her pregnant condition. The feeble, 
aneemic female needs moderate exercise in the open air, and 
the long-continued use of iron ;• and, if she suflers from leucor- 
rhoea and a soft, relaxed os, daily astringent injections, or the 
use of astringent vaginal suppositories. The chlorotic patient 
will be benefited by the use of iron and the chlorate of potash. 
An irritable condition of the .uturus may need frequent ano- 
dyne enemata per rectum. Irregularity of the bowels, either 
constipation or diarrhoea, needs attention. Syphilis, either in 
the man or woman, requires a careM and long-continued mer- 
curial course of treatment. I have no knowledge of, or faith 
in, any special remedies to prevent abortion, except mercury 
in syphilis. Sauter highly extols the use of savin in fifteen- 
grain doses, three times a day, tor three or four months, to 
correct the pernicious habit ; and Simpson, and subsequently 
Barker, of this city, are equally as sanguine in the use of the 
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chlorate of potash in large doses and long eontinned. I have 
given the latter remedy a thorough trial several times, but it 
has failed to meet my expectations. The quantity recom- 
mended is so great that I find difficulty in getting my patients 
to persevere with it. The only cases in which it seems appli- 
cable, are anaemic females. To such I still give the chlorate 
in smaller doses, and in conjunction with iron, with benefit. 
I am well satisfied that many cases of threatened death of the 
foetus from defective nutrition, caused by impoverished blood 
or by defective placental circulation, either from too small a 
placenta or fatty degeneration, have by the use of this treat- 
ment been carried safely to the full term. 

Dr. FoKDYOB Baskeb then exhibited a specimen of a per- 
fect and entire ovum, expelled at about the fifth month of 
gestation, with the placenta attached. The mother, forty-two 
years of age, had had four children, the* eldest sixteen, the 
youngest seven, since the birth of which she had not been 
pregnant until the present time. She menstruated August 3d, 
and supposed that her period recurred again October 3d, miss- 
ing September, but in Octobsr the loss was slight for two 
days only. November 15th, she again had a loss of blood for 
two days. As the symptoms which accompanied former preg- 
nancies were absent, she did not believe herself to be pr^nant, 
but supposed that she was suffering from irregularities which 
were due to a " change of life." Her husband had been seri- 
ously ill for ten days past, and she had endured great fatigue 
and anxiety from this cause. Five days since she began to 
lose some blood, and complained of pain in the back, but with 
no symptoms of uterine contraction. She was advised to go 
to bed, and camphor and hyoscyamus-pills were given to in- 
duce sleep, as opium produced in her the opposite effect. At 
half-past eight yesterday morning the entire ovum was ex- 
pelled, after an hour and a half of severe labor. The duration 
and intensity of pain she described as being quite as severe as 
the labors at full term of gestation. Her husband, who is 
convalescing from severe illness, when giving his consent to 
have the specimen taken away, facetiously remarked that he 
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supposed that the doctor wished to add to his medical bill his 
services as undertaker. 

Dr. Babeeb then proceeded to discuss, with some minate- 
ness of detail, certain points in the paper of Dr. Church. He 
was firmly convinced that a healthy ovum is not easily sepa- 
rated from a healthy uterus. One of the very few points in which 
he should feel obliged to dissent from the author of the paper 
was, that abortion was ever due to a "habit of the system." 
The term only covered our ignorance of the real cause of the 
death and expulsion of the ovum, at a given period in repeated 
pr^nancies. In the progress of science, in those cases where 
the cause of these repeated abortions cannot be explained by 
any known condition of the maternal system, constitutional or 
local, or by any known pathology of the ovum itself, we may 
yet discover what the real disease of the ovum is. The pathol- 
ogy of the ovum and the placenta is yet to be fully studied. 
In the five years which had elapsed since he read a paper on 
this subject, which was published in the Medical Record^ 
June 1, 1868, he believed he had acquired some additional 
knowledge from a careful study of the cases which had come 
under his observation, but all must admit that the symptoms 
indicating disease of the ovum are very obscure, and the di- 
agnosis of the disease very di£Scult. He related one case 
illustrating this point : A lady, who had five times miscarried 
between the sixth and seventh month, came to this city from 
San Francisco, with the anxious hope that she might give 
birth to a living child in her sixth pregnancy. She was first 
seen by the doctor on the 16th of September. She had the 
appearance of perfect health, and the most careful investiga- 
tion failed to elicit any information which would explain the 
cause of her previous miscarriage. She was now, as she sup- 
posed, about six months pregnant. The sounds of the foetal 
heart were very distinct. There appeared to be no indication 
for treatment, and the patient seemed somewhat disappointed 
when told this by the doctor. On the 28th of September he 
was again called to see her, and found her extremely despond- 
ent, saying that she felt exactly as she did when her previous 

17 
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miscarriages occurred, but she had no symptoms indicatiDg 
such a danger, except that her countenance was anxious and 
worn, her pulse was quick, and her temperature 100**. The 
sounds of the foetal heart were distinct. The next morning her 
moral depression was great, her pulse 112, her temperature 
103°, and her tongue white. The sounds of the foetal heart 
were feeble, and too rapid for him to count. But she had no 
haemorrhage, no uterine pain, but an obscure, ill-deiined pain 
and weight over the lumbar region. Abdominal palpation 
gave entirely negative results. The urine had been examined 
by Dr. Flint, Jr., and pronounced normal. A vaginal ex- 
amination revealed no abnormal condition of the cervix, but 
pressure upon the posterior wall of the uterus caused pain, and 
the rectal touch gave a peculiar boggy sensation to the finger, 
and caused faintness and nausea. These were absolutely all 
the signs and symptoms that could be ascertained. Placen- 
titis was suspected, and the patient was with some diflSculty 
persuaded to submit to venesection. About sixteen ounces 
of blood were taken from the arm, and it was to him very 
interesting to remark that after the bleeding the sounds of 
the foetal heart were much more distinct and were easily 
counted as 140 per minute. She was kept in bed for a few 
days, but afterward she was advised to go out and take exer- 
cise as much as possible, short of great fatigue. She was given 
chlorate of potash in twenty-grain doses, three times a day. 
She took eleven ounces of the chlorate between this time and 
the period of the labor. December 28th she was delivered of a 
perfectly healthy girl, weighing six and one-third pounds. It 
was very thin, but vigorous, and has grown fat rapidly since 
birth. On examination of the placenta, there was a colorless 
fibrinous deposit, nearly two inches in diameter, in the centre 
of the placenta. There had evidently been a circumscribed 
centric placentitis. 

As to other points in the paper. Dr. Barker could not speak 
from personal experience as to the use of ergot as a prophy- 
lactic against abortions, but many writers concurred with the 
author of the paper in recommending it for this purpose. He 
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never used the ergot to facilitate the expulsion of a portion of 
retained ovum, but chiefly used it to promote involution in 
those cases of passive hoemorrhage which are sometimes met 
with after abortion. He had nsed the ergotine hypoder- 
mically for this purpose. His experience had not been favor- 
able in using this agent in alcoholic solutions, as recommended 
by some German writers, as Hildebrandt, Drasch, Langenbeck, 
as the injection caused severe local pain, and in two instances 
was followed by tronblesome abscess. Dr. Barker used ergo- 
tine 3 ij ; aq. puree, glycerine, ftft 3 ij — six drops then con- 
tain one grain of ergotine. But, on the whole, he was disposed 
to believe that he got just as good results from the ergot when 
used as rectal enema, two drachms of Squibb's fluid extract, 
with an ounce of thin starch * or arrow-root, thrown and re- 
tained in the rectum. He agreed with the author of the 
paper in the belief that the mistake was sometimes made of 
keeping the patient too long in the recumbent posture, to pre- 
vent a tendency to abortions. Every thing which enfeebles 
the general health increases the liability to abortion. 

He referred to the error of assuming that the ovum is dead 
from the amount of blood lost, the use of opiates, astringents, 
the tampon, and other measures, and concluded by expressing 
his assent to most of the doctrines advocated in the paper 
which had been read, and his appreciation of the author's 
honest, conscientious work. 

The Academy then adjourned. 



Stated Mbetino, Fbbettabt 6, 1873. Db. AusTra Flint, PBEsroENT, 

IN THE ChAIB. 

Db. "W. B. Lewis was elected a non-Eesident Fellow. 

The PEEsroENT announced the death of De. James L. 
Beown, on the 4:th inst., aged forty-two year8,'and appointed a 
committee to present suitable resolutions. 

Dr. Chuboh's paper on the " Causes, Treatment, and Pre- 
vention of Abortion," was then discussed by Drs. Peasleb 
Cabo, Chadsey, and Bobebts. 

The Academy then adjourned. 
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Stated Hkstino, Febbuabt 20, 1673. Db. Aubtin Fuht, President, 

nr the Ohaib. 

The Pbbsident annonnced the reception of the " Transac- 
tions of the Royal Medical and Chirurgical Society of Lon- 
don," vol. Iv., and proceedings of same Society, vol. vii., part 
XXXV., the JSdmburgh Medical Journal for January, 1873, 
and Verhandlungen der Physikal Mediom GeaeOschaft in 
Wkirteburgy as contributions to the library. 

Dr. H. D. KorES then exhibited, with the magic lantern, 
a large number of illustrations of the retina and optic nerve, in 
health and disease. 

The Academy then adjourned. 



Stated Meeting, Maboh 6, 1873. Db. Austin Flikt, Pbesidext, in 

tub Chaib. 

The PEEsmENT announced the reception of two copies of 
the *^ Report of the Supervising Surgeon of the Marine Hos- 
pital Service of the United States,'^ for 1872j presented by Dr. 
J. M. Woodworth, and the Edimburgh Medicdl Journal for 
February, 1873. 

Dr. C. A. Leale then read the paper of the evening, en- 
titled 



OBSERYATIONS ON THORACENTESIS (THORAOOOENTESIS— 

PARACENTESIS THORACIS). 

bt chables a. leale, m. d. 

Me. Pbesident and FELLow-AcAOEMiaANs : 

Feom the earliest history of surgery, we read of the oper- 
ation of opening into the thorax for the removal of the prod- 
ucts of disease ; and yet there are patients permitted to die 
in tins our advanced state of surgical knowledge,* after having 
been bled, purged, and blistered, in vain attempts to produce 
absorption, rather than be saved by thoracentesis, which, as I 
will this evening endeavor to show by recorded cases occur- 
ring during the past eight years, not only rescues the patient 
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from immediate death, but can also be the means of commen- 
cing a convalescence which may end in the restoration to per- 
fect health. 

Surely, in some instances, we might exclaim that, in the 
multiplicity of the new, many old and valued precepts are 
neglected. 

The history, in brief, of thoracentesis, commences with 
Hippocrates and his followers, who, in purulent collections, 
used the knife, the caustic, and the hot iron, to open the chest 
and give exit to the pus.* 

Ambroise Par6 has the credit of having been the first to 
use the trocar and canula for the withdrawal of fluid from the 
thoracic cavity.f 

In 1624, Gerome Goulu alleged that he succeeded more 
frequently in puncturing the chest for hydrothorax than 
when he performed abdominal paracentesis for ascites. X 

In 1658, Boutins, for the first time, took up in a precise 
manner the subject of allowing air to be introduced into the 
chest. § 

In 1841, Prof. Skoda, and Prof. Schuh, of the Vienna 
School of Medicine, published an important work cm this 
therapeutical subject. | 

In 1844, Prof. Trousseau read a memoir before the Acad- 
emy, on paracentesis thoracis. T 

During the past twenty years, Dr. Henry I. Bowditch, of 
Boston, has operated on at least one hundred and fifty-four per- 
sons, making two hundred and fifty tappings — ^more times, 
perhaps, than any other man in this country.** 

In Dr. Bowditch's first case, the trocar and canula of Dr. 
Morrill Wyman were used, with a suction-pump attached, but 

* ^* (Eavres completes d' Ambroise Par6,'' par J. F. Malgaine, tome 
% Paris, 1840. 

t Lectures on Empyema, by Mr. Guthrie, London Lancet^ Jmie, 
1858. 

X Trousseau's " Clinical Medicine," voL iii., English edition, 

§Ibid. I Ibid IT Ibid. 

♦* Bulletin of the N. Y. Academy of Medicine, vol. iv., No. 1. 
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since that time Dr. B. has devised an instroment, his modifi- 
cation of the trocar and cannla, by which he thinks the opera- 
tion is rendered less painful. 

In January, 1865, Prof. Austin Flint, at his Bellevue 
Hospital clinique, removed over two pints of pus from the 
chest of an adult male, by a very simple apparatus devised by 
himself. It consisted of trocar and canula, about six inches 
in length, and corresponding in diameter to a No. 12 catheter 
(English measurement). To the end of the canula was at- 
tached one of Davidson's India-rubber syringes, which was 
manipulated and the quantity mentioned withdrawn while the 
patient was quietly sitting upright in a chair.* 

In the spring of 1865, 1 operated by incising the intercos- 
tal space with scalpel, then introducing a No. 8 male silver 
catheter, to the end of which a Davidson's India-rubber sy- 
ringe was fastened, and withdrew sixty-eight ounces of exceed- 
ingly offensive pus ; closed wound hermetically ; no more pus 
collected in chest ; and, four years afterward, heard that the 
patient was enjoying good health. The histoiy, in brief, is as 
follows : 

Casb I. Hemoval of Sixty-eight Ounces of Pus from 
Chest; Wound closed; Recovery of PaUent. — Captain N. B., 
One Hundred and Forty-second Pennsylvania Volunteers, aged 
twenty-eight years ; wounded at Petersburg, April 1, 1866, by 
a conical ball, which entered one-fourth of an inch to the left 
of the ensiform cartilsge ; passed beneath ribs, through lung 
of right side, making its exit at the eighth rib on a line below 
the axillary space. Haemoptysis followed, and lasted for sev- 
eral hours. 

29th. — He was admitted to officers' ward. Armory 
Square Hospital, Washington. On physical examination, I 
found the two lower lobes of right lung collapsed, and 
partial solidification of the upper lobe. There was consider- 
able febrile movement, he had become very much emaciated, 
and expectorated a very large quantity of the usual rusty 
sputa. 

♦ "Private Notes of Clinical Oases," bj 0. A. Leale. 
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One ounce of champagne and one ounce beef-extract were 
given each alternate hour while awake, and the severe pleu- 
ritic pains controlled by the hypodermic use of morphine. 

, May &th. — ^While examining him, I easily produced the 
splashing sound, when shaking him suddenly. The line 
denoting the height at which the fluid came, while in the sit- 
ting posture, was about two inches above the right nipple. 
Not wishing then to operate, I left the ward, seeing him twice 
a day. The pus rapidly accumulated, and in two or three 
days I was hastily called to see him, the nurses stating that he 
was gasping for breath, and apparently dying. On arriving 
at the tent where he had been transferred, to get the benefit 
of fresh air, I found him sitting up in bed supported by two 
nurses, gasping agonizingly for breath. Both wounds made 
by bullet had entirely healed. 

I immediately made a valvular incision near the eighth rib ; 
introduced a No. 8 male silver catheter, so that its extremity 
nearly reached the diaphragm (about four inches below the 
opening). To the free extremity of the catheter a Davidson's 
syringe was easily attached, when, by slow suction, sixty-eight 
ounces of thick, decomposing pus were withdrawn. 

The stench of the liquid was so intolerable that long be- 
fore the termination several of the attendants became faint 
and left. The catheter was now withdrawn, when the integu- 
ment was firmly held over the valvular opening, and the 
wound hermetically sealed. The operation had not termi- 
nated fifteen minutes before he expressed great relief, and 
from that time he steadily improved in health. 

26^A. — Twenty days after the operation, before leaving 
for his home, I examined him, finding that he was rapidly 
regaining the use of his lung. He then easily walked a mile, 
and was apparently in a condition for a speedy and complete 
recovery. In answer to a letter from me, four years after 
being wounded, he stated that he was enjoying excellent 
health. 

Case II. Traumatic Empyema, free Opening for Drain- 
age of Pus / Death from Pneumonia of Opposite Lung. — 
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Captain J. N. H., Two Hundred and Tenth Pennsylvania 
Volnnteera, aged twenty-two years. March Slst, at battle of 
South Side Eailroad Station,. received a penetrating gunshot 
wound of right thoracic wall. April 12th, came under my 
care; had collapse of right lung. At the time of injury be 
had slight hsemorrhage from wound only; I found that the 
ninth rib had been broken, that pus had accumulated in the 
chest, the wound having nearly closed. Several spicuLe of 
dead bone from the rib I removed, being sources of continned 
irritation; there was then very little liquid in the chest; soon, 
however, the wounds healed, and it was found that the liquid 
increased in the chest to such an extent that a bulging two 
inches below the wound appeared ; this I opened by a free in- 
cision, allowing a free exit. He commenced to improve, but 
pneumonia of opposite lung ensued, causing his death, May 
5, 1865. 

Case IH. Perforating Chmshot- Wound of Lan/g^ where 
considerable Air and Blood were hermeticaUy sealed up in 
the Chest. — This patient returned to duty in less than five 
weeks, and in nineteen months afterward was taken by mo to 
the oflSces of Prof. F. H. Hamilton and Prof. Austin Flint, 
each giving him a careful examination. 

Thomas Conaughton, private. Company F, Fifty-sixth New 
York National Guards, aged nineteen years, while in perfect 
health was accidentally shot by his comrade who was care- 
lessly handling his Enfield rifle, while on duty at prisoners' 
camp, Elmira, at 10 o'clock p. m., August 13, 1864. 

The ball entered half an inch to the right and below the 
nipple, passing through the right lung, making its exit at 
the margin of the posterior border of the inferior angle of 
right scapula ; it then passed through the arm and chest of a 
friend, who, in consequence of paralysis, survived only a few 
days. The muzzle of the gun was Within six inches of Con- 
aughton's chest at the time of its discharge. The velocity 
of the ball was so great that, after having passed through the 
bodies of two men, it perforated a knapsack filled with cloth- 
ing, and was lost. Conaughton soon became faint from loss 
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of blood, which flowed freely from his mouth. He was im- 
mediately attended by the surgeon and assistant-snrgeon of his 
regiment, who applied water-dressings ; in half an hour whis- 
key was giv^en, causing coughing to conmience, and, at each 
severe effort, profuse hemorrhage from mouth. At 1 o'clock 
A. M., August 14th, three hours after the accident, he was 
brought to the United States Army General Hospital and 
placed in my chaise. He had great dyspnoea and several 
attacks^ of syncope, blood and air being drawn in and ex- 
pelled from wound during his violent efforts to cough. 

I immediately removed the dressings which had become 
misplaced, and, on examining the wounds, found that the edge 
of the rib at point of entrance of ball had been denuded of 
its periosteum, but not broken ; as soon as the dressings were 
removed, quite a quantity of air entered the chest through the 
wound with a shrill, hissing sound, causing a return of the 
dyspnoea and syncope ; he ceased breathing for a moment, and 
at each effort to inspire increased the admission of air into the 
chest. In an instant I slid the integument over the opening 
for at least an inch, thereby closing wound completely ; his 
breathing now was r^ularly established, but soon violent 
paroxysms of coughing followed, when simultaneously air 
and blood were with great force expelled from the anterior 
wound. I then performed Dr. B. Howard's operation of her- 
metically sealing, first by removing the uneven edges, uniting 
by silk sutures, then covering all with court-plaster, and six or 
eight coats of collodion, and over all a moderately firm band- 
age was applied ; 3 bs tr. opii was given, and in less than an 
hour he was asleep in the semi-recumbent posture in bed. 
At 8 o'clock A. M. I saw him, and found that he had passed 
a very comfortable night ; he had considerable febrile move- 
ment and commencing pneumonitis ; the cough continued, and 
for four or five days he raised at least eight ounces of frothy, 
bloody sputa ; at times the blood came away in mouthfuls, 
and was of a bright, arterial color, occasionally containing 
coagula. The dressings dropped off in three days, the anterior 
wound having entirely healed, and at the posterior wound 
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there were two or three drops of pus from the integumentary 
surface only ; the pneumonia lasted for two weeks, and in less 
than five weeks from the time of being woimded he was re- 
turned to duty in his regiment. Being now ordered to a dif- 
ferent station, I lost sight of him until the following Febmaiy, 
when I was requested to examine him, while he was reenlist- 
ing, finding him in excellent health. On the 19th of March, 
1866, over a year and seven months from the time of recep- 
tion of wound, I presented him at the ofElce of Prof. F. H. 
Hamilton, where Jt)oth Dr. Hamilton and Dr. Elisha Harris 
examined him : externally nothing could be seen except cica- 
trices and marks of the sutures ; at the request of Prof. Ham- 
ilton, Prof. Austin Flint gave him a thorough, physical ex- 
amination, and found slight dullness, confined to a space about 
four inches in circumference, due to pleuritic adhesions ; other- 
wise that lobe was perfectly healthy, as were the remaining 
lobes of both lungs. His general health was perfect. 
• Case IV. TraurrmUc Emjpyema ; Free Opening for Dis-^ 
charge of Pus; Death from Echaustion. — Colonel C. R. P., 
Sixth Maryland Volunteers, aged thirty years, gunshot-wound 
of left thorax, ball entering at ensiform cartUage of sternum, 
passed anterior to mediastinum, fractures the sixth rib, pass- 
ing between the pleuro-costalis and pleuro-pulmonalis, making 
its exit three inches below the nipple. 

May 14:th, I fotmd that the fractured extremities of ribs 
were undergoing necrosis ; he had frequent attacks of dyspnoea, 
and occasionally syncope. Morphine was given hypodermi- 
cally to relieve pain. He had champagne, and the best diet 
carefully given. The necrosis soon caused several roughened 
edges on the ribs, immediately covering the heart, and being 
fearful of perforation of the pericardium, which, could easily 
be seen, immediate consultation was called, and Surgeon Basil 
Norris, U. S. Army, skillfully removed all dead bone, the pa- 
tient being profoundly ansesthized by chloroform for over fifteen 
minutes. As he depended wholly on respiration by opposite 
lung only, the ancesthetic was more slowly given than usual, 
and after the termination of the operation his return to con- 
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sciousneBS and regnlar breathing was very prolonged. The pa- 
tient rallied well, and by the operation a free outlet of pus was 
made. The discharge now became exceedingly offensive ; this 
was controlled by the assiduous care and skill of Dr. C. B. Por- 
ter, who washed out the cavity with a diluted solution of the 
chlorinate of soda. The patient slowly gained strength, even 
during the very hot months of July and August, and, contrary 
to advice, left Washington in a drawing-room car. The jour- 
ney caused such exhaustion that he died a few hours after ar- 
riving at his brother's home in Brooklyn. 

Case V. TraumaUc Empyema i JPus discharged hy a 
Free Incision; JSecovery. — Colonel B. F. S., Tenth New 
York Cavalry, aged twenty-nine years. At the battle of Din- 
widdie Court-House, March 31, 1865, received a perforating 
gunshot-wound of left thorax. On (or near) April 12th, came 
imder my charge. The wound of entrance was six inches be- 
low the left nipple; the wound of exit near the spine, at 
eleventh rib. The wounds had closed spontaneously, although 
the tenth rib had been fractured, pus rapidly accumulated in 
chest. I made an incision three inches in length, removed 
several portions of necrosed bone from fractured rib, giving 
exit to about a pint of offensive pus ; then washed out cavity 
with diluted liquor soda chlorinate. 

Patient has valvular insufficiency, with hypertrophy of 
heart, which he stated had troubled him for several years. 

May 4dh. — There was a fistulous opening, through which 
a small quantity of pus each day was discharged (about 3 ij). 
He still had occasional attacks of dyspnoea, but was well able 
to return to his home by rail. 

Case VI. Trauma/tic Empyema ; Free Opening for Con- 
tinued Discharge of Pus ; JBuUet remained in Ztmg ; Recov- 
ery. — Colonel A. B. F., Sixteenth Maine Volunteers, aged 
twenty-five years, gunshot-wound of left lung at battle of Tive 
Forks, April 1, 1865. The ball entered between fifth and 
sixth ribs lateral aspect of chest ; remaining in parenchyma of 
lung. 

May 7th. — Admitted to my care ; found empyema, coupled 
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widi pneumonia. At his request, I enlarged the opening, and 
carefully used the N^laton probe, which came in contact with 
a hard substance, after being introduced four inches, but, as not 
the slightest stain could be detected on its withdrawal, it was 
supposed that the ball might might have become encysted ; and, 
as on preyious examinations he had had two severe attacks of 
hsemoptysis, it was deemed advisable to let it remain. He 
gained strength rapidly, and June, 1865, returned home, pus 
still discharging through a fistulous opening. 

August^ 1866. — ^In answer to a letter from me, he stated 
that the ball was in his lung, that the opening had long since 
closed, and that he had moderate good health. 

The following case shows how the pleura may be pushed 
considerably from the normal position, as has been sometimes 
noticed when empyema has been operated for by means of the 
trocar : 

Oasb VII. — General B. W., aged thirty-three years; 
wounded at Petersburg, April 2, 1865. The ball entered at 
tenth rib, right side, passing beneath ribs without perforating 
the pleura, making its exit one inch to the left of first lumbar 
vertebra, after having passed between the spinous processes. 
The wound suppurated along its entire course ; the sloughing 
tissue in about a week was entirely removed by a seton of 
oakum, after which pressure soon caused wound to heal. May 
4th, returned home in good health. 

Case "VTH. Tranmiatio Empyema where a Free Incision 
was made for Exit of Pus ; Death amd Autopsy. — Captain P. 
D., Two Hundred and Eighth Pennsylvania Yolunteers, aged 
twenty-six years ; wounded at Petersburg, April, 1865 ; camo 
under my care April 24, 1865. He was wounded while on 
horseback, during a retreat, by a conical ball, which entered 
beneath the inferior angle of the left scapula, passing through 
the left lung, making its exit at the apex of the clavicular bor- 
der of the deltoid muscle of left arm. 

He told me that, at the time of being wounded, he was 
leaning forward on his horse as much as possible, holding the 
reins in his left hand, and fleeing firom the enemy. Wlien I 
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first saw him, he had great dyspnoea, and very severe plearitic 
pains, which were terribly increased by a violent congh. The 
wound of entrance had healed, woand in arm suppurating, 
considerable pns had collected in his chest, and daring a severe 
expiration a gurgling sound was produced by air being forced 
through pus from bronchi in thoracic cavity. The sound pro- 
duced was so loud that it could be easily heard a distance of 
thirty feet, and several times, during very severe attacks of 
coughing, the air and pus would be thrown through wound 
near shoulder. 

May 9^A. — ^By a free incision I reopened and enlarged the 
wound of entrance, and twelve ounces of pus escaped. The 
opening was kept free, and the chest, which was very offensive, 
carefully washed out daily, by a dilute solution of the chlori- 
nate of soda. To control pain, it was found necessary to give 
as much as one grain morphine, hypodermically, at each dose. 
Every thing that he called for, in the way of nutritious diet, 
was given him, and also eight ounces of champagne daily. 

He soon commenced to improve, the cough diminished, the 
opposite lung easily performing the necessary respiratory func- 
tion, and he was congratulated on his prospect of a speedy 
return home, which, however, unfortunately never came, for 
on the 2d June I was hurriedly called to see him, and found 
that during a yiolent paroxysm of cougliing he threw up his 
arms, and, before his attendant reached him, expired. 

At the necropsy, I found the chest nearly filled with blood, 
which had come from a slough in the axillary vein in course 
of wound. 

Case IX. Emjpyema. — Boy, aged twelve years; chest 
opened by incision, and pus allowed to flow out; made a good 
recovery ; opening closed in six weeks. 

Case X. Ihn^ema. — ^Boy, two years old ; chest opened 
by incision; eighteen ounces withdrawn; wound healed in 
four weeks; complete recovery. 

Case XI, Em^pyema. — Girl, nineteen months old ; chest 
opened by incision. This child was first brought to my class 
for diseases of children, at the Northwestern Dispensary, Feb- 
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rnary 14, 1870, her mother saying that Bhe had been in poor 
health for two months ; that the little one cried from pain 
whenever her chest was compressed while being lifted. On 
examination, there was dullness over entire right lung ; the 
left lung was in good condition. On the following day I made 
an incision between the seventh and eighth ribs, introduced the 
silver catheter, and, with a Davidson's Indiarrubber syringe, re- 
moved sixteen ounces of thick pus. During the operation the 
pain was very slight, and after the removal of the pus she felt 
much better. The wound, which was valvular, was easily 
closed by three fine silk sutures, then covered by a piece of 
court-plaster. On visiting her forty-eight hours afterward, the 
plaster was found to have dropped (tff. The stitches were re- 
moved. "Wound entirely healed. 

September^ 1870. — She was brought to my office, her 
mother saying that during the past summer she had had sev- 
eral severe attacks of diarrhoea, from which she recovered. 
The child then was in excellent condition, and on examining 
the right lung all the lobes were resonant, performing the 
necessary respiratory function, there being no reason to doubt 
her entire recovery. 

Fourteen months after the operation of thoracentesis the 
child died of acute enteritis. 

Necropsy, assisted by Dr. Howard, on the following day. 
Body well nourished. As there had been no noticeable abnor- 
mal condition except the inflammation of the bowels, the 
abdominal and thoracic cavities only were examined. No 
peritonitis ; the mucous membrane of the bowels presented 
the appearances of recent acute inflammation and cause of 
death. The left thorax and contents were normal. On re- 
moving the right lung it was found to be adherent, at several 
points, by pleuritic bands at the superior and posterior border ; 
it was inflated. Over its surface were visible several small 
deposite of fibrinated lymph. All the lobes were inflatable. 
On cutting into the parenchyma, the only abnormal conditions 
existing were four or five portions, about the size of small nut- 
megs, of simply compressed lung. There were no cheesy or 
tubercular deposits found in any part of the body. 
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Cask XII. Thoracentesis^ and Removal of Eighteen 
Ounces of Pus^ for the Relief of Empyema in a Boy 
Twenty 'two Months old; the Woimd was left qpen^ and a 
Year afterwa/rd Pus was stiU discharging through a Fistvr 
lous Opening. — ^M. M., grandcliild of a New York physi- 
cian — parents predisposed to pulmonary trouWe. The child 
was in good health until the early part of November, 1869, 
when, after a severe chill, pleurisy, with eflFusion, devel- 
oped. December 6th, I was hurriedly called to see him for 
the first time, and found him sitting in his mother's lap, 
with cyanotic countenance, rapidly breathing, and his body 
bathed in a cold, clammy perspiration. The accumulation 
of liquid in the the thorax was so great as to cause com- 
plete relaxation at the sterno-clavicular articulation. The 
pressure from within was so much that the usual depressions 
at the intercostal spaces were lost, and the entire affected 
side presented a strikingly bulging rotundity. The suffocation 
was so near that he would lose his breath, and with difficulty 
return to regular breathing again. I was afraid that he would 
die before I could open the chest. This, however, was imme- 
diately done at the eighth rib, on a line below the angle of the 
scapula, when eighteen ounces of very thick pus escaped. As 
soon as the pressure had been removed, the little child expe- 
rienced such relief that regular breathing was soon estab- 
lished, and he fell asleep. The wound was dressed daily, with 
a pad of oakum, moistened with water, which permitted a con- 
tinuous drainage. In a month, the discharge was hardly per- 
ceptible, and I endeavored to close the fistulous opening by 
stimulating its edges with nitrate of silver, but this proved of 
no avail. One year after I had operated, I examined the child, 
and found that the fistulous opening still existed, but that it 
had closed several times during the interval ; that each time 
it closed the child would cough, and have considerable febrile 
movement, all of which left as soon as a free exit of pus was 
established. 

The child's general condition was not good. The lungs 
were the seat of a low grade of chronic inflammation. The 
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distal phalanges of all fingers and toes were twice their normal 
size, the extremities presenting the appearance of greatly im- 
peded pulmonary circulation, being cold and blue, with veins 
continually distended. 

The child was taken to the country, and has not since been 
heard from. 

Case XIII. Oreat Relief from JPamy and Prolongation 

of Life^ foUowmg the Semoval of Sixty Ounces of Pus 

from the Chest of an Adult having Phthisis. — ^Miss Annie 

F., aged twenty-one years, had phthisis pulmonalis, and in 

consequence had not menstruated for two years. 

On June 23, 1868, 1 was hastily summoned, for the first 
time, and found her supported by fiiends in the sitting pos- 
ture, in bed, gasping for breath, bathed in cold perspiration, 
and suffering from intense, lancinating, pleuritic pain. 

On examining the chest, I found complete dullness over en- 
tire surface of the left lung, and was easily convinced that 
there was a large collection of pus in the thoracic cavity; 
this, with the impaired use of the opposite lung, caused her to 
be in the greatest misery, and apparently dying in great 
agony. 

By a very small, and almost painless incision with the 
scalpel, I opened the chest on its lateral aspect, at the seventh 
rib, introduced through the opening a Ko. 8 male silver 
catheter, at the end of which a Davidson syringe was attached, 
when sixty ounces of offensive, thick pus were slowly with- 
drawn During the suction, especially when about a quart 
had been removed, she experienced such relief that she 
thanked me for having operated, but, as the operation pro- 
ceeded, she had occasional lancinating pains, and slight at- 
tacks of syncope, which were easily relieved, by giving half 
an ounce of brandy, and discontinuing the suction for ^ mo- 
ment. At the termination of the operation, she w:a8 so much 
relieved, that she could respire quite freely, as long as no air 
was permitted to enter by the wound. Two or three times 
during the operation, and on the withdrawal of the catheter, a 
small quantity passed in, producing such dyspnoea as to prove 
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conclusiyely that she could not tolerate a free iucision, for the 
free admittance and exit of air. 

The wound was, therefore, hennetically closed, and in 
three days had entirely healed. 

She regained her strength so rapidly that in one week I 
found, on visiting the house, that she had gone to Central Park 
(which was just opposite), and for the several succeeding days 
following took a short walk in the garden* She continued to 
recuperate until July, when the weather became intensely hot 
and she again gradually lost strength, until July 12th, when 
she died an easy death, by exhaustion.^ M'o autopsy was per- 
mitted. 

She was apparently dying when I first saw her, while suf- 
fering intense pain, and there is little doubt but that the re- 
moval of nearly half a gallon of pus relieved pressure on her 
right lung, prolonged life, gave great ease, allowing her, when 
she finally became exhausted, to die comparatively free from 
pain. 

Cask XIV. SpcwtaTheovs Cure of Empyema^ hy Dis- 
charge per Bronchi. — ^Niomeyer states that "a penetration 
of the empyema into the lungs, and its discharge by way of 
the bronchi, sometimes happen," but that a recovery in such 
instances is rare. In my notes I have the account of one 
such, where as much as thirty ounces was ejected in a single 
day, yet in sixteen months afterward the patient was in gpod 
health. The history in brief is as follows : 

Captain T. A. H., Ninety-first Pennsylvania Veteran Vol- 
unteers, aged twenty-six years. Penetrating gunshot-wound 
of lung ; ball entered three inches above the nipple, right side, 
and lodged in the parenchyma of the lung ; he had consider- 
able haemoptysis shortly after reception of wound, April 29, 
1865, he was admitted to my ward; the wound had entirely 
healed ; he had extensive empyema. About the middle of 
May following, during a violent paroxysm of coughing, he was 
nearly strangled by a large quantitji%f pus, which ran from his 
mouth. Knowing that it must have come through the bronchial 
tubes, I requested the nurse to save all that came away in the 

18 
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following twenty-four hours, and foand it measured thirty 
ounces. His attacks of pleurodynia were relieved by mor- 
phine. In less than a week after the dischai^ of pus by 
mouth he commenced to improve, and so continued until he 
left Washington. I heard from him a year and four months 
afterward, when he stated that he was entirely well, and an 
active business-man in Philadelphia. 

Dr. Gteorge A. Otis, U. S. Army, in his review of the 
operation of thoracentesis, as practised during the war, states 
that the point of election for the first puncture, though in a 
measure determined by the seat of the injury and the nature 
of the effusion, appears to have been the seventh intercostal 
space, one-third of the distance from the spinous processes of 
the vertebra to the median line of the sternum. This point 
was selected in nine of seventeen cases in which this particular 
is noted. In five the puncture was made between the eighth 
and ninth ribs, and once in the fourth, once in the fifth, and 
once in the tenth intercostal space. The ordinary trocar, fur- 
nished in the field operating-cases, was usually employed ; but 
in a few instances the methods and apparatus recommended 
by Drs. TVyman and Bowditch, and by Dr. Flint, were em- 
ployed.* 

In a bibliographical notice of the St Thomas's Hospital 
Ileports,t Dr. G. H. Evans presents tables clearly showing 
the advantage of performing the operation early in the dis* 
ease. Thus, out of a total of 538 cases, 878 recovered, 153 
died, and in 7 the result was doubtful ; this makes the rate of 
mortality 29 per cent. But out of a total of 808 cases, in 
which the effused fiuid was serum, 74 died, making the rate 
of mortality 24 to 26 per cent. In 24 cases of serous effusion, 
in which the operation was performed not later than the end 
of the fourth week, 21 recovered, and 8 died; in one of the 

* "The Hedioal and Surgical Higtory of the War of the Rebellion,'' 
part i., Tol. ii. Sorgical Hist^yy, prepared under the direction of Joseph 
K. Barnes, Burgeon-General Xl, S. Army, by George A. OtiB, Assistant- 
Surgeon U. S. Army. 

t Ameriean Journal of Medical Seienem, October, 1872. 
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three fatal cases there was disease of the liver, and in the 
other two the operation was performed as a last resource, 
merely with the view of prolonging life. In 17 cases where 
the operation was performed after the first month, hnt not 
after the second, 18 recovered and 4 died ; one of these latter 
died two years afterward, of phthisis. In 10 cases where 
it was alter the second month, but not after the fourth, 6 re- 
covered, and died. In 8 cases, where the effusion was more 
than of four months' duration, 3 recovered, and 6 died. 

In a report on ** Scandinavian Medicine," by Dr. J. "W. 
Moore,* a monograph by Dr. L. F. Toft, of Copenhagen, is 
noticed, in which he deals with thirty-seven instances of spon- 
taneous primaiy empyema, which term he applies to those 
cases where from the first a pus exudation is the consequence 
of inflammatory action. In addition, flfty-one cases are re- 
ferred to, in which the original purulent nature of the exuda- 
tion could not with certainty be ascertained. In both classes 
the proportion of male subjects of the disease was double that 
of women similarly affected. 

Of the 87 examples of primary empyema, 25 occurred in 
men, and only 12 in women ; of the 51 cases of empyema, in 
which absolute purulent origin was not a necessary factor, 86 
occurred in men, and but 15 in women. The disease was 
most frequently met with between the ages of twenty and 
forty years. The effect of season was clearly shown by the 
statistics of all the cases; the greatest number of patients 
being affected during the winter months, and again in April, 
when the changes of temperature were excessive, and there 
was greater exposure from renewed work in the open air. 

As regards the seat of the effusion, it was double in four 
of the whole eighty-eight cases, on the right side in forty- 
seven, and on the left side in thirty-seven instances, the re- 
spective percentage being 4.6, 58.4, 42.0. 

In his analysis of the physical signs of empyema. Dr. Toft 
remarks : ^' Metallic tinkling appears to arise in two diflbrent 
ways, both of which are dependent on the presence of air in 

* Medico- Chirwgieal JReoim^ Jolj, 1872. 
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the pleural cavity. Either a bnbble of air presses out from 
the opening into the lung, and bursts in the pleura, or a drop 
falls from its roof down into the fluid below. The second 
mode requires more room, and less fluid than the first, the 
bursting of an air-bubble is caused by or follows a respiratory 
effort, while the fall of a drop depends on the movements of 
the body." 

In an article on thoracentesis by suction, in empyema and 
hydro-pneumothorax, by Dr. Bouchut,* after mentioning the 
old " Galenic plan of simply opening up the cavity of the chest 
by an incision in the intercostal space, and the modification, 
in which a Ohassaignac's drainage-tube was introduced, he 
proceeded to describe his own plan, which consists of fre- 
quently-repeated respirations, with Dieulafoy's pneumatic res- 
pirator, often repeated two or three times in the week. He 
believes this method to be far superior to any other, but points 
out that, if the lining is bound down by adhesion, it will not 
expand to take the place of the fiuid removed, and that then 
it may be necessary to make a counter-opening, and introduce 
a drainage-tube. This method, however, evidently involves a 
protracted treatment, for in the three cases brought forward by 
the author, as illustrative of the advantages of his method, one 
was still under treatment aft;er nine months' continuous oper- 
ation ; another was discharged cured, after six months' treat- 
ment and thirty-nine operations ; while the third case ended 
fatally."— G'^a«««d de% Hdp.^ January, 1872. 

In a paper on thoracentesis, in the English Practiti^mer 
for August, 1872, Dr. Clifford Allbutt states that, during the 
past three years, he has advised thoracentesis in fourteen cases, 
and with but one doubtful result. In many cases, as much as 
one hundred or one hundred and twenty oances were drawn 
off. Indeed, the doubtful case, he states, was doubtful only 
in appearance, and, so far as the operation was concerned, 
it may justly be reckoned among the successful ones. Dr. 
Allbutt cites a remarkable instance, which he saw in consulta- 
tion with Mr. Smith, of Halifax, and Mr. Joseph Teale, of 

♦ MedieO'Chirurffieal Beviev), July, 1872. 
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Leeds, where the effusion was not only bilateral, but there 
also existed an effusion into the pericardium. The patient was 
suffering from acute rheumatism, and had effusion into two- 
thirds of the left pleural cavity, one-third of the right cavity, 
and into the pericardium. Death was imminent. They first 
determined to tap either the left pleura or the pericardium, 
but finally decided upon the left pleura. Mr. SmiA drew off 
some twenty ounces of highly-fibrinous exudate, with the re- 
sult of setting up rapid absorption, not only in this cavity, but 
the other two cavities also, and, as he says, had the unmistak- 
able satisfaction of snatching a fellow-creature from the edge 
of the grave. Dr. Allbutt adds that, owing probably to the 
mischance of a small adhesion, the lung was pricked in this 
case ; air welled quickly forth, and the dyspnoea was aggra- 
vated for a few minutes to a desperate point; but, as this 
danger passed off. no other ill consequences appeared. He also 
stated that in highly-inflammatory cases, such as acute rheu- 
matism, there does not seem to be much risk in turning the fluid 
into pus ; but in the sub>inflammatory, cachectic, and latent 
forms, in which also tapping is more often required, the ten- 
dency to pyoid conditions being stronger, we are more apt to 
have a tapping for serous effusion followed by empyema. 

In a letter from Dr. Henry I. Bowditch to Dr. Clifford 
Allbutt, published in the Practiticner^ of November, 1872, 
with reference to the proper size of trocars, he states that an 
American " exploring " trocar, simply made thick enough to 
safely thrust between the ribs, is what he has used ever since 
he first operated in this way, as suggested by his friend Dr. 
Wyman ; also that an " exploring trocar " and suction-pump are 
essential points of Dr. Wyman's idea, and hopes thoracentesis 
(i. e., when used freely) will be always performed with such a 
trocar, unless in some cases where pus already exists, when he 
believes we must make long incisions between the ribs, and 
not trust to large trocars, or drainage-tubes, etc. 

In a note Dr. Allbutt states that in England* almost any 
exhausting trocar and canula, with an apparatus to prevent 
the ingress of air, gets, rightly or wrongly, the name of 
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" Bowditch trocar ; " often, no doubt, wrongly. These vary 
very much in size, and are often, no doubt, made as small as 
those used by Dr. Bowditdi himself. But they are often 
much larger, and, he thinks, with the hope of preventing oc- 
clusion. He writes that he cannot be sorry to have drawn 
forth so valuable an expression of opinion from Dr. Bowditch, 
who is, he states, perhaps the first living authority on the sub- 
ject. 

In a paper read before the Obstetrical Society of London, 
by Dr. Playfair, on the " Treatment of Empyema in Chil- 
dren,"* the author described peculiarities of pleurisy in 
children, as contradistinguished from the same disease in the 
adult. He then referred to the change of opinion which had 
of late years been observed with regard to the operation of 
paracentesis. This operation, he says, in ordinary serous 
pleurisy, evidently stood on a very different footing from the 
same operation in empyema. In former years we only sought 
to relieve the distention by removing some of the fluid, and 
allowing the remainder to be more readily absorbed, while in 
the latter the chance for absorption was diminished to a mini- 
mum ; and it would be a great gain if we could effect contin- 
uous drainage of the pleural cavity, and at the same time 
effectually exclude the entrance of air. 

The author then described the method of drainage by 
Chassaignac's tube, with illustrative cases. He also described 
the method of cutaneous subaqueous drainage advocated by 
himself, and related the history of three cases successfully 
treated by it — " the results," he states, " being very satisfac- 
tory, and contrasted remarkably with the cases treated by 
pneumatic aspiration by Bouchut." The paper was illustrated 
by drawings of the chests of five children, taken by Dr. Gee's 
cystometer. 

Dr. Hilton Faoge felt bound to mention to the Society 
that he had recently had a case in which the same method Jiad 
been employed, and with results not entirely so satisfactory. 
The pus had, in this instance, made its way by the side of the 

♦ London Lancet, JoDuarj 27, 1872. 
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India-rubber tube, and continued to discharge. It was of 
great importance that the tube should be tightly grasped by 
the skin, and for this reason it was better to remove the canula 
before introduciBg the Indiarrubber tube, which should be of 
the same diameter. 

Dr. F. T. Taylob mentioned a case treated in a similar 
manner.* The chest was tapped with a siphon-trocar. An 
India-rubber tube was affixed to the canula, and carried into a 
basin of water. The canula and the tube were retained 
twenty-four hours, and then a piece of elastic catheter, with a 
smaller India-rubber tube, was inserted through the canula, 
which was withdrawn. The tube was retained for fifteen 
days. 

Dr. SsDwiOKf had, during the last fifteen or sixteen years, 
carried out the same principle by using a canula, the tube of 
which projectiBd externally and much beyond the shield, on 
which he slipped a long India-rubber tube with the other end 
dipping into a dish of water. The plan of introducing the 
India-rubber tube into the chest, he thought, was much better 
than leaving the canula in. Dr. Sedwick had adopted the 
same plan in a case of paracentesis abdominalis, where the 
patient was very weak, and the abdominal walls were almost 
as thin as parchment. The rapidity of the flow was entirely 
under control by means of pressure on the tube. 

In the St. George's Hospital Eeports, vol. v., 1870, :|: Dr. 
H. "W. Fuller states that his advice, founded on large bedside 
experience, may be summarized thus : 1. Tap whenever dysp- 
noea is very urgent, or as soon as it becomes evident that rem- 
edies fail to produce absorption of the fluid in the chest; 
2. Tap as low down as possible, and make a free opening, 
allowing the chest to empty itself thoroughly ; 8. So far as 
possible, avoid causing any local irritation ; 4. If the fluid 
withdrawn is serous or seroHsanguineous, close the opening with 
carbolic plaster as soon as the operation is concluded : if, on 
the contrary, the fluid is purulent, adopt some means to pre- 

* London Lancet^ Janaarj 27, 1872. t Ibid. 

X " Braitbwaite's Retroapect," January, 1873. 
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vent the wound from closing, and take care that the matter is 
allowed to drain off as fast as it is formed ; 5. After the 
operation, snpport the patient by bark and good nourishment, 
and for a day or two give him opium if necessary. 

POINT OF ELECTION FOR PEBFOBMINa THE OPERATION OF THORA- 
CENTESIS. 

When the opening is to be closed, the lateral aspect of the 
chest between the seventh and eighth ribs appears to be the 
most favorable point ; I admit that this is not the most de- 
pendent portion, but with the instrument used, snch as every 
surgeon has, viz., a catheter, with fenestrsB only near the ex- 
tremity, its point may be passed down near the diaphragm, 
then the chest can easily be emptied of its liquid contents.'*^ 

When a firee incision is to be made and allowed to remain 
open, and where the most dependent part is desired, we might 
accept the results of the experiments of Freteau, of Nantes, 
who has done much to settle this question. He says that he 
performed the operation on the right side between the ninth 
and tenth ribs, and on the left side between the tenth and 
eleventh ribs, in more than thirty bodies, and always opened 
into the thoracic cavity, commencing the incision close to the 
edge of the latissimus-dorsi muscle, or about three inches 
and a half from the spine ; an operation in this place, Mr. 
Guthrie states, "should always be performed by incision, and 
not by trocar." f 

Mothers have told me that the first symptom noticed was, 
the great pain caused when the child would be raised, by 
placing hands under the arms, necessarily compressing the 
affected part. Patients with considerable liquid in chest pre- 
fer the semi-recumbent position while sleeping. The heart, as 
a role, occupies an abnormal position, and the head is usually 
held leaning toward the affected side, to facilitate passage of 
air through healthy bronchus. Abscesses may form, whereby 

* See '* Comments on Remarks,'' by Dr. Leale, in Transactions of New 
York Academy of Medicine, vol. iv., No. 1. 

t Mr. Guthrie's " Lectm*e on Empyema " (London Lancet), 
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an exit of the pas may take place, but I think that death by 
snffocation, as a rule, ensues if no outlet by art is made. 

There is dullness on percussion, corresponding with the 
level of fluid contained in the chest ; when partially filled this 
is changed to compare with the height of the fluid in its differ- 
ent positions : in a child two years of age, having about ten 
ounces of liquid in the chest, there would be complete dullness 
on percussion up to nipple while in the sitting posture, and 
over the same space resonance anteriorly while lying down on 
back ; and it is by this method that we are enabled to diagnos- 
ticate the quantity of fluid before an operation has been de- 
cided on. In the case of N. B., where air and pus mingled 
freely, the splashing sound was easily produced by shaking the 
patient. 

The circumference of the chest is perceptibly increased, es- 
pecially in children — the exact difference can easily be noted 
by taking the middle of the sternum and spinous processes as 
guides, passing directly over the nipple, where, as a rule, the 
bulging is more marked ; of course care should be taken to get 
measurement of normal side, both before and after inspiration. 
The accumulation may be to such an extent as to disarticulate 
the clavicle, as in M. H. The affected side during the respira- 
tory act is almost if not altogether motionless, while there is 
increased expansion on the well side, and severe pain during 
inspiration is a frequently-occurring symptom. 

Method of operating^ after having been, satisfed hf an 
J^jploring Operation done poMesely ly Ether-^pray. — ^A half- 
inch incision is made by firmly holding a sharp scalpel and 
directly cutting down upon the eighth rib to the bone, then 
drawing up the integument, still holding the knife in dtu 
until the incision covers the space between the seventh and 
eighth ribs, beneath angle of scapula, when it is pushed for- 
ward (which in nearly every instance would be less than haK 
an inch), when it enters the thoracic cavity. The opening is 
su£Sciently enlarged to admit the point of a No. 8 male silver 
catheter, which may be gently pushed downward until it is 
near the diaphragm ; the chest may be easily emptied of any 



276 Transactions of the 

fluid by gentle and continnouB suction, as before noticed in 
the case operated on by Prof. Flint, in 1865. Sometimes, 
during the withdrawal of the fluid, slight attacks of syncope 
and occasional dyspnoea occur, but they usually are of short 
duration, and generally cease if the suction is discontinued for 
a few moments. After the liquid has been withdrawn, the 
catheter may be slowly removed, and as its edge is freed the 
integument can be easily slid back to its original position, 
directly over the eighth rib. This opening, which is now 
valvular in character, should, if desired to be closed, have its 
edges held in apposition by means of two sutures, the sur&ce 
then dried and covered by small strips of adhesive plaster, 
and over the whole a moderately firm roller applied, which 
will prevent emphysema of the surrounding cellular tissue. 
As a rule, the wound will be entirely healed at the end of 
twenty-four hours, when the stitches should be removed, and, 
for additional safety, the compress kept applied for three or 
four days. 

But if the wound is desired to be left open, then an inci- 
sion at least two inches in length should be made, to permit 
of free drainage. 

During the operation we can decide whether the opening 
should be closed or left open : I do not think that this should 
be decided by adopting the general rule, viz., where there is pus, 
leave a free exit, and where there is serum close the opening, 
but, from past experience, should say when the pus is what the 
older surgeons termed laudable, and especially when, by its 
density, etc., we suppose that it has commenced to undergo 
the usual change preparatory to absorption, then I think 
that recovery will be much hastened by closing the wound, 
and allowing what remains of pus or air to be absorbed, as 
noted in several of the cases before cited. 

But if the fluid have any offensive smell, then not only 
should a free opening be allowed to remain, but the chest 
should be thoroughly washed out occasionally with the solu- 
tion so successfully used by Prof. Peaslee after ovariotomy, 
viz., a mild solution of chloride of sodium and carbolic acid. 
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This, however, fihonld be discontinued as soon as practicable, 
when the wound can easily be closed, which causes far less 
debility, and a more speedy restoration of the lung to its 
appropriate condition. There are yet physicians who con- 
tend that it is better to allow the fluid to remain in the 
thorax than resort to any surgical interference. In answer to 
such, we can say that the danger is not only that by continu- 
ance of the constantly-increasing exhaustion, but death some- 
times happens suddenly, when least expected, as occurred to 
the brother of a governor of a neighboring State, who, while 
in Albany, retired in ordinary health, and was found dead in 
his bed on the following morning, the pus having suddenly 
perforated the bronchi, and, before assistance arrived, life was 
extinct. 

With reference to the admission of atmospheric air into 
the^chest, I am also convinced by experience that this always 
follows to a certain extent where a large quantity of fluid is 
withdrawn. But then it has been proved that air, blood, and 
pus, can be hennetically sealed up in the chest, and be ab- 
sorbed. In the case of Conaughton, there was a large quantity 
of air and blood closed up in the chest, yet in a very short 
time all had disappeared. Also in the instance of Oaptain IN*. 
B., atmospheric air, blood, and pus, were confined in the chest, 
and, as recorded, disappeared, and four years afterward he was 
in excellent health. Mr. Guthrie mentions a case where the 
admission of air was so great that, to relieve distressing symp* 
toms, it was removed by a syringe.* 

" Why should the trocar be retained for thoracentesis, any 
more than for tracheotomy ? " asks Trousseau. 

In 1586, Sanctorius, who seems to have been the first to 
practise bronchiotomy, proposed puncture of the trachea with 
the trocar, which he had invented for abdominal paracentesis.! 
If we wish either to avoid injury to other organs by puncture, 
or the admission of air into the cavity, we think the scalpel 
possesses advantages over any instrument which is forcibly 

*. Guthrie on Empyema (London Lancet), 

t Tronssean, "Olinical Medicine,** vol. ii., English translation. 
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thrust Bometimefi into vital organs, whicli would not be the 
ease when we see tissue by tissue through whieh we cut. 

Dr. Watson relates a case seen by him, where death was 
caused by using the trocar : he states that the int^uments of 
the side were (edematous ; and it was thought that a little 
eernm issi^ed upon the passage of the grooved needle. The 
serum must have come from the infiltrated areokr tissue. Ko 
liquid was evacuated by the trocar. The patient died a day 
or two afterward, of peritonitis. The instrument had per- 
forated the diaphragm, and entered the spleen, which was un- 
usually large. * 

The skillful Laennec also had an unfiEkvorable case, result- 
ing from the use of the trocar, where the operation was per- 
foimed at his favorite seat, viz., between the fifth and sixth 
ribs ; he thrust the instrument, as he supposed, into the thorax, 
and was a good deal surprised to find that no gush of liquid 
followed its introduction. The patient died, and dissection 
showed that the trocar had entered the cavity of the abdo- 
men after transfixing the diaphragm, which, having been 
forced upward by a large lever, had contracted firm adhesions 
to the seventh rib.f 

Finally, I think that I can safely say, aft»r careftilly con- 
sidering the subsequent histories of all the patients on whom 
I have performed thoracentesis during the past eight years, 
that in every instance it has proved successful, either by not 
only preventing death, preceded by the most agonizing symp- 
toms that a physician is called upon to witness, but in the ma- 
jority of instances wo may confidently hope a restoration to 
at least very good health. 

I should, as in tracheotomy and abdominal paracentesis, 
prefer to use the scalpel to open the chest : 1. As a safer pro- 
cedure ; 2. An incised wound is known to heal (if required) 
with greater certainty ; 3. That, by using a long male silver 
catheter, the most dependent part of the chest can be emptied 
of its fluid contents, and there is no danger of pricking the 

* Watson's "Practice of Medicine,'' London, 1867, p. 141. 
tibid. 
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lang from change of position or moTement of patient while 
the liquid is being withdrawn, as noted by Dr. Allbntt. 

4. That when pus has commenced to undergo that change 
preparatory to absorption, the probabilities are, that very 
little, if any, will be reproduced after the operation, if the 
wound is immediately closed. 

5. That, in closing the wound under the above circum- 
stances, the little atmospheric air admitted, and the small 
quantity of pus left behind, are very soon absorbed. 

6. That if pus should again accumulate in the chest, the 
operation is so easy, the pain so slight, and the closure so 
rapidly accomplished, that a repetition is nothing to be feared, 
and really causes less prostration thafl where a large incision 
is made, and possibly pus formed with greater rapidity. 

7. That atmospheric air, pus, and blood, even to the extent 
of about eight ounces, may be absorbed, and that the injured 
compressed lung can again resume its normal condition, as 
so conclusively proved by the recorded post-mortem examina- 
tion. 

8. That, when unhealthy decomposition has commenced, 
the wounds should be left open, and the parts carefully disin- 
fected. 

9. That thoracentesis should oftener be performed for the 
quick removal of fluid from the chest, even as recorded during 
far advanced phthisis pnlmonalis, when relief may be ob- 
tained, life prolonged, and painful death averted. 

Dr. Feaslee remarked that thoracentecis was a subject of 
great practical importance, and has been developed more in 
this country than anywhere else. He had performed the 
operation many years ago, before»Dr. Bowditch did. In 1851, 
visited a patient, a man twenty-four years old, who had hydro- 
thorax and ascitis abdominis, which came on two months be- 
fore. He drew off seventeen or eighteen pounds of fluid from 
the peritoneal cavity, and then eighty-six ounces from the 
thoracic cavity ; used an ordinary trocar, made the puncture 
between the sixth and seventh ribs, and not quite so far back 
as Dr. Leale had in his cases. 
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Dr. FsASLEE comiderB it safe to make the opening any- 
where in the convex intercostal spaces where there is flaid^ 
taking care not to wound the pericardium. His plan was to 
draw the skin over the rib downward, so as to puncture it in 
middle of the intercostal space ; when the instrument is with* 
drawn, the skin will slide up again and close the opening. 

On withdrawing the trocar, he introduced a gum-elastic 
catheter, the patient leaning to that side, so as to prevent the 
entrance of air into the thoracic cavity. 
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After the transaction of usual business, the following pa- 
per was read, entitled : 



FACIAL PARALYSIS TREATED BY A NEW METHOD. 

Bt wiluam dbthold, m. d. 

EvEBY practitioner, I presume, is familiar with facial pa- 
ralysis. I do not now allude to that paralysis which follows an 
apoplectic attack, but to that local affection — ^paralysis of one 
side of the face — ^which comes on suddenly, at times, some- 
what analogous to in&ntile paralysis of the lower extremities, 
in consequence of a draught of cold air, at other times without 
any appreciable cause, and which generally yields to various 
kinds of treatment ; and, in most cases, probably would get 
well without any treatment in from four to six weeks. But 
occasionally we encounter cases which assume a chronic char- 
acter, and, defying the ordinary methods of treatment, lead to 
a permanent distortion of the face. 

I reported, some years ago, to this Academy, some cases of 
facial paralysis in which I successfully performed myotomy. I 
only reported these cases orally, and I believe they never have 
been put ou record ; but, as they form an interesting contrast 
to the case which is the subject of this paper, I will briefly 
record them here : 
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Cask I. — ^Miss H., about twenty-one years of age, had, in 
early infancy, paralysis of the face, which resisted every effort 
of treatment ; for, as the family were in very affluent circum- 
stances, it is to be presumed that the case had not been neg- 
lected. When I was consulted, I found, on one side of the 
neck and below the ear, a number of deep, adhering scars 
from scrofulous ulcerations, which possibly may involve some 
branches of the facial nerve. Whether they were the cause 
of the paralysis I do not know, for, as the mother of the 
young lady had died years before, I could not obtain a satis- 
factory history of the case. The prominent feature of the 
affection was a strong contraction of the muscles of the other 
side, which drew the mouth considerably over to that side. As 
I had reason to suppose that the ordinary methods of treat- 
ment had been exhausted, evidently without effect, I did not 
deem it worth while to go over the same ground again, but I 
determined at one* to divide the contracted muscles. I made, 
on the inside of the cheek, a semicircular incision through the 
mucous membrane, dividing every thing, till I felt that I had 
reached the cutis. The incision commenced near the ala of 
the nose, and was carried around the fibres of the orbicularis 
oris to near the middle of the lower lip, thus dividing the 
insertion of all the muscles that attach themselves to the 
orbicularis on that side. There was some bleeding, which, 
however, yielded to pressure, and I had the satisfaction of re- 
lieving the deformity almost entirely — at any rate so far that 
what remained appeared more like a trick or bad habit than a 
deformity. When the face was at rest, nothing was apparent ; 
only when the muscles were in action, especially in laughing, 
there was still a contraction visible, and even that, I think, 
might have been cured by repeating the operation, but the 
young lady was so well satisfied with the result obtained that 
she would not consent to a second operation. . 

Case II. — ^Although this case does not strictly come xmder 
the name of facial paralysis, yet, as the treatment was analo- 
gous, its brief report here may not be out of place : 

Sergeant B., during the Mexican War, received at the bat- 
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tie of Cerro Gordo a gunghot-wound, the ball entering the 
month, carrying away a portion of the hard palate, breaking 
the npper part of the ramus of the lower jaw, and making its 
exit below and behind the lobe of the ear, probably dividing 
the facial nerve. I saw him several years afterward. There 
was considerable deformity, besides anchylosis of the lower 
jaw, but the object of his consulting me was the eye of that 
Bide. The orbicularis palpebrarum seemed entirely paralyzed ; 
the upper lid was forcibly drawn up, ^o that the eye could not 
even be partially protected by the forcible rolling upward of 
the ball as we see it in the ordinary cases of paralysis, where 
the lids cannot be completely closed. The cornea, in conse- 
quence of the constant exposure, had become vascular and 
opaque, and the constant irritation from that source induced 
the man to apply to me, upon the advicQ of his physician, for 
the purpose of having the eyeball removed. Before proceed- 
ing, however, to that extremity, I determin|^ to give him the 
benefit of myotomy. I made a semilunar incision below the 
supraorbital ridge, and divided the levator palpebrse supe- 
rioris before its fan-like insertion into the tarsus. The lid 
dropped immediately, and, even before the external wound 
was healed, followed the motion of the lid of the other «ye. 
In a few months the cornea lost its vascularity and opacity, 
and there was scarcely a trace of the previous paralysis of the 
lid remaining. 

In both the foregoing cases, the prominent feature was 
contraction of the non-paralyzed muscles. I therefore tried, 
by dividing them, to put them more nearly on a par with 
their paralyzed antagonists, and in both cases success justified 
the attempt. 

The case which is the proper subject of this paper is of an 
entirely different character, there being hardly any muscular 
contraction, and therefore an entirely different mode of treat- 
ment became necessary. That is the reason why I have placed 
these cases here in juxtaposition. 

Miss N., now about eighteen years old, was seized, when 
about two years old, with one-sided paralysis of the face. A 
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nnmber of phyBiciana hare attended the ease from time to 
time and in BUccefision, but without result. She tells me 
that I myself was consulted years ago in the case, but that I 
have not done more or better than the rest. During a recent 
visit to Europe the father of the young lady was advised to 
apply to me, and thus I was again consulted. The patient 
now presents a very marked case of paralysis, the main feat- 
ure of which is not contraction of the other side, but, in conse- 
qtience of complete inaction of the zygomatic muscles and the 
levator anguli oris, a heavy drooping and hanging down of 
the angle of the mouth. Knoveing that the ordinary methods 
of treatment, such as stimulating frictions, hot douches, ender- 
matic use of strychnia, electricity, etc, etc., had been tried 
conscientiously and without ^ect, I determined to try what 
mechanical means would do.. I bent a wire into a hook, 
which I put into the drooping comer of the mouth, and, 
drawing it up, bent the wire over and behind the ear. I 
recommended the patient to keep it on overnight, trusting 
that, by entirely relaxing the paralyzed muscles, and support- 
ing the dragging weight, I might somewhat relieve the defect. 
She reported herself next morning, full of joy. The result 
exceeded my most sanguine expectations. After one night's 
use of the wire, the drooping of the mouth had diminished in 
a very marked degree, but the wire had cut into the comer of 
th^ mouth and made it sore. I therefore ordered an instru- 
ment to be made of silver by Otto & Beynders, which should 
obviate the difficulty. It consists of a flat hook, with the 
edges turned out, and terminating in a wire hook, which goes 
over the ear. She wears this instrament steadily at night, 
only omitting it when the comer of the mouth gets sore ; and 
she is steadily improving. 

It then occurred to me that I might make this instrument 
still more effective if I could combine with it a permanent 
and continuous galvanic current through the paralyzed parts 
by having it made of two different metals, thus forming as it 
were a single cell of a galvanic battery. With this view I 
had the flat hook which enters the comer of the mouth made 

19 
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of platina, and the wire terminating in a plate behind the ear, 
made of zinc. Mr. Charles T. Chester, who was kind enough 
to make this instrument, gives in a note to me the following 
account : ^^ I charged the zinc plate with salt and water. I 
have no exact instruments to measure quantity of current pass- 
ing, but it holds my galvanometer at ten degrees deflection 
through the resistance of nine hundred British Association 
units. A steady current of appreciable power constantly flows 
tlirougb the part when the velvet (which covers the zinc plate) 
is moistened." 

I am fully aware that tbe mode of application is somewhat 
opposed to the generally-accepted theory that the galvanic 
current which runs in the direction from the hard metal to 
the softer should correspond vrith the direction of the current 
of the nerve-fluid, that is, from the centre to the periphery. 
But, on the one hand, I do not consider the force of this 
theory sufficiently demonstrated, and, on the other hand, I did 
not want to put the softer and easily-oxidized metal into the 
mouth. Consequently, when my instrument is applied, the 
galvanic current, instead of running with the nerve-current, 
runs opposite to it, but, whatever the direction is, the galvanic 
current runs exactly through the affected and paralyzed parts. 
,1 must not omit here to remark that, during the time the 
galvanic instrument was being made, I had given the silver 
instrument as a model, and that consequently for about a 
week no instrument was worn by the patient. At the end of 
the week a considerable relapse of the paralysis was notice- 
able, showing the necessity of a long-continued use of the in- 
strument. . . 

The galvanic instrument has now been worn for a few 
weeks, and the patient is steadily improving ; but, as the re- 
covery had already far progr^sed and was steadily progress- 
ing, before galvanism was brought into cooperation, I am 
unable to say what share in the benefit, or whether any, is due 
to the galvanic current, to which, on the whole, I do not at- 
tach as much importance as to the mechanical support. The 
application, under the circumstances, I believe and claim as 
new. 
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I liave tbas briefly put representative cases of two classes 
of facial paralysis together : one where the contraction of the 
non-paralyzed muscles forms the prominent feature, and the 
other where the inaction of the paralyzed muscles is promi- 
nent; and I have shown two entirely different methods of 
treatment of the two classes ; but I have no doubt that many 
cases may occur where both methods of treatment might be 
advantageously combined. 

Dr. J. C. Dalton then read a paper entitled " Galen and 
Paracelsus." (Published elsewhere,) 

The Academy then adjourned. 
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Dbs. Leeoy M. Tale, John J. Mason, and Coenelids R. 
BoGEBT, were elected Resident Fellows. Dr. W. J. Sloan, 
Surgeon U. S. Army, was elected a Won-Resident Fellow. 

The Pbesident introduced Prof. J. P. White, of Buffalo. 

Dr. Robeets announced the death of Dr. Josla.h C. Nott, 
aged sixty-nine years, at Mobile, Ala., on March 81, 1873. 

The Pbesident then announced the paper for the evening. 

ON THE HISTORY AND TREATMENT OF ACUTE UR.EMIA. 

Bt ALFRED L. LOOMIS, M. B., 
pBorasBOB or Tin xviTrnms akd riuonoa or hsdioihs, yiPioAL difabtiobxit itki- 

TZBSITT OF TBS CRT OF KBW TOBX. 

Mb. Pbesident, at your request, and in compliance with 
your Bugg^tion, I will, this evening, make a few remarks on 
the history and treatment of Acute JJrcmda. 

TTnder this term may be grouped two classes of symptoms, 
which differ in their mode of development and in their attend- 
ant phenomena. 

In the one, nausea, vomiting, and headache, usher in 
twitchings and epileptiform convulsions of the voluntary 
muscles, a state which has received the name of ui'aemic con- 
vulsions. 
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In the other, headache and drowsiness, or convnlsions, 
nsher in a state of insenfiibilitj, which haa received the name 
of nreemic coma. 

The primary caose of both these conditions is always to be 
fonnd in a failure of the kidneys to perform their normal func- 
tion of elimination, and the consequent accnmnlation in the 
circulation of some or all of the poisonous elements of the 
urine. This condition may occur in the course of any disease 
in which suppression of the renal secretion tiJces place. Such 
arrest of the function of the kidneys most frequently occurs in 
scarlatina, in the different forms and stages of Bright's disease, 
in the puerperal state, and in connection with the surgery of 
the urethra. 

Whatever the poisonous agent may be, it unquestionably 
acts directly upon the cerebro-spinal centres. In its action, it 
does not seem so much to directly excite convulsions or coma, 
as to increase the irritability of the nervous system, and the 
consequent liability to convulsicms from causes which, nnder 
other circumstances, would produce no noticeable disturbance. 

A number of theories have been advanced in regard to the 
exact element wliich acts as the poisonous agent. 

The earliest accepted view is that which attributes the 
symptoms of ursemia to retained urea. This view, originally 
proposed by "Willis, has been ably sustained by the experi- 
ments of Drs. Bichardson and Hammond ; and, although at 
different times it has been discarded and apparently disproved 
by the experiments of distii^nished observers, to*day it is the 
accepted view of most authorities. 

Some years since, Frerichs made the statement that urea 
as urea is innocuous, and advanced the theory that the poison- 
ous agent was carbonate of ammonia resulting from the de- 
composition in the blood of urea into carbonate of ammonia 
and water, which decomposition he ascribed to the action of a 
ferment in the blood. This theory has been entirely over- 
thrown by other experimenters. 

Still more recently, Traube has advanced an hypothesis 
which has attracted much attention (Stewart). ^^ He points 
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oat, that, as in Bright's disease^ the blood-Bernm being in an 
impoveri&hed state, tends to transnde, and, in oonseqnence of 
hypertrophy of the heart, the blood-pressure in the arterial 
system is increased ; so, when irom any cause this blood-press- 
ure is suddenly increased, or the density of the blood-serum 
is farther dimimshed, serous fluid transudes through the small 
arteries, and oedema of the brain results. The result of this is, 
that the capillaries and veins are compressed, and the brain 
becomes correspondingly ansemic. The form of the ursemic 
attack varies according to the part of the brain which is so 
affected. If the cerebrum alone is involved, coma appears; if 
the pons Varolii and medulla oblongata alone, convulsions ; if 
both together be affected, the result is combination of coma 
with convulsions. This hypothesis is certainly well worthy 
of being carefully investigated, for the condition of the brain 
met with in fatal cases of ursemia often accords with it, at least 
in the chronic cases in which death occurs from uremia. But 
I have some difficulty in accepting it as explaining ureemia in 
acute cases. It is to be remembered that its author does not 
claim for it any position higher than a mere hypothesis.^' 

The experiments of Oppler and others go to show that 
urea is formed by the kidneys from the nitrogenous materials 
in the blood, and that the unemic manifestation depends 
mainly upon the accumulation in the blood of creatin and 
creatinin. Oppler also found that there is a retention of 
muscle-waste in cases of uremia, and conceived that there 
may be a similar retention of the products of the nerve-waste ; 
and to the deleterious influence of this substance he would as- 
cribe the symptoms. « 

Dr. Grainger Stewart makes the statement that some 
forms of urasmia may be associated with structural changes in 
the brain, similar to those which occur in the retina in cases of 
neuro-retinitis. 

The experiments and facts upon which these different theo- 
ries are based lead to the following conclusions : 

1. That ursemic toxemia, acute and chronic, depends on a 
complete or partial arrest of the urinary secretion. 
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2. A qualitative analysis of the constituents of the urine 
goes to show that urea is its only positive poisonous ingre- 
dient, and " that it is not the special product of any one par- 
ticular tissue or organ, but the united product of all nitrogen- 
ized eflfete matter." 

3. Numerous [experiments show that urea, when intro- 
duced into the blood of animals, acts as a narcotic poison, pro- 
ducing phenomena identical with those of ursemia. 

4. That urea is not decomposed into carbonate of ammonia 
and water in the blood, but that such decomposition may take 
place outside the blood-vessels in the bladder, pelvis of the 
kidney, and intestines ; and if the products of the decomposi- 
tion are retained in these cavities any length of time, they 
give rise to a condition of ammonsemia, which in many of its 
features resembles ursemia. 

While, therefore, the question as to the exact poisonous 
agent in ursemia is still unsettled, it seems to me that the facts 
relative to urea warrant the assumption that urea is an irritant 
poison, and when in excess in the circulation acts primarily 
upon the cerebro-spinal centres, and through them interferes 
more or less with tlie functions of organic life ; and that 
oedema of the brain and other structural changes which occur 
in the course of ursemia are the results of the action of this 
poison. 

An acute ursemic attack is usually preceded by certain 
premonitory signs, such as oedema in various parts of the 
body, restlessness, or an almost irresistible desire to sleep, ver- 
tigo, headache, delirium, nausea, vomiting, and impaired 
vision ; the countenance has a pale, waxy, or dingy appear- 
ance ; the m*ine is scanty, high-colored, bloody, albuminous, 
and contains casts. After the appearance of the premonitory 
symptoms the progress of the mischief will vary in different 
cases according to the amount and cause of the retention of 
the urea. 

Thus if a large amount of urea is suddenly thrown into 
the circulation and retained by a continuance of the arrested 
elimination, or increased by a continuance of the producing 
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cause, the body and extremities become violently convulsed, 
or the patient passes rapidly into a state of coma. 

The convulsion may consist of a single paroxysm, or a suc- 
cession of paroxysms may follow one another at intervals of a 
few minutes or several hours, the patient lying during the in- 
terval in a state of more or less profound insensibility. Dur- 
ing the convulsion the face becomes livid, eyes glassy, the 
pupils contracted or dilated. At the commencement of the 
convalsive attack they are generally contracted ; frothy mucus, 
which is sometimes bloody, collects around the mouth, and 
there is a strong urinous odor emanating from the perspira- 
tion. The pulse is accelerated, and the temperatm'e is raised 
in some instances as high as 107^ 

XJrsBmic coma may come on gradually, twenty-four or 
forty-eight hours elapsing before the stupor is complete, or the 
patient may fall suddenly into a state of profound coma, its 
advent resembling an attack of cerebral apoplexy. There are 
periods when the coma is so profound that nothing arouses 
the patient ; at other times he is easily aroused, or arouses 
himself, and attempts to speak and to sit up, swallowing fluids 
with little difliculty. 

When urea is gradually introduced into the circulation, or 
is freely eliminate, as in cases where renal disease is slowly 
developed, the system becomes accustomed to the presence of 
the poison, and thus a considerable excess of urea may exist in 
the blood for a long period without giving rise to any but the 
premonitory symptoms of acute urssmia ; but, when once the 
balance is destroyed and a certain excess of urea in the blood 
is reached, the kidneys become embarrassed by the excessive 
demand made upon their excreting power, and rapid and in- 
tense renal congestion follows, the nerve-centres are over- 
whelmed, and either convulsions or coma, or both, follow, 
and thus acute ursemia may be developed in the chronic as 

Uremic coma is always accompanied by a certain amount 
of stertor ; the respirations are accelerated at first, but they 
soon become slow and labored. The pupils are dilated, but 
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they are not irregular ; the puke is more f^pid than natural, 
and lacks firmness. The temperature at firpt is raised, but 
ailer a time falls below the normal standard. Acute nnemia 
simulates in some particulars so many diseases in which con- 
vulsions and coma are the leading symptoms, that it is difficult 
to give directions which shall enable one to always separate 
it from analogous disorders. I will name a few of the more 
prominent points in its differential diagnosis. 

The phenomena of an epileptic seizure are almost identical 
with those of nrssmia, and in some instances the task of dis- 
tinguishing the one from the other would be exceedingly diffi- 
cult unless the previous history be admitted. 

If the patient's history is known, the chronic character of 
the epilepsy is sufficient to distinguish it from acute ureemia, 
and an examination of the urine positively determines the 
ureamic character of the convulsion. At the time of the par- 
oxysm a distinction may also be drawn, for in epilepsy one 
side is convulsed more violently than the other, while in 
ursemia both sides of the body are equally affected by the 
convulsive movements. In epilepsy, although there is loss of 
consciousness, reflex sensibility continues from ihe b^inning 
to the end of the paroxysm, which is not the case in uraemia. 
Immediately following unemic paroxysms there is deep coma ; 
following an epileptic seizure there is merely a deep deep, 
from which the patient may be aroused. 

In cerebral apoplexy, coma always precedos convulsions, 
and with the.convulsions there are facial paralysis and hemiple- 
gia ; there is also clonic spasm of the paralyzed parts, and the 
urinary symptoms of ureemia are absent. In hysterical con- 
vulsions the patient falls into a convulsive, tetanic, or catalep- 
tic condition, with a scream. Close inspection shows that the 
patient is not unconscious, and the pupils are normal, as ai*e 
also the pulse and temperature. The limbs are jerked irregu- 
larly, the breathing is jerking and spasmodic, and is attended 
with a choking sensation. There is no lividity of the face or 
distention of the cervical blood-vessels, and the close of the 
paroxysm is usually accompanied by the discharge of a large 
quarttity of pale urine. 
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Cholemic convnlfiiooB, or those that occur when the blood 
is overcharged with the constituents of the bile, in their phe- 
nomena very closely resemble nrsBmia, bat may be distin- 
gnished from them by the jaundice which precedes or accom* 
panics their deyelopment, and by the antecedent history of 
acute hepatic affections. Conyulsions originating in meningitis 
and other cerebral affections are diatinguished by the accom- 
panying characteristic symptoms of these affections. 

The main points in the differential diagnosis of nrsBmic 
coma are identical with those of nnemic convulsions. It may 
be distinguished from the coma of apoplexy by the absence of 
paralysis, from opium-poisoning by the rise in temperature 
(the temperature in urssmic coma being generally above 100^, 
while in the C(mia from opium.it is below the normal). The 
slow and peculiar character of the respiration in opium<K>ma 
also distinguishes it from uremia. 

The condition of the pupils is not a safe guide, for not 
unfrequenUy in uramia they are as contracted as in opium- 
poisoning. 

It is distinguished from epileptic coma by the antecedent 
history, and fiom rum-coma by the alcoholic sarroundinga of 
alcoholismus. 

In all cases of coma, an examinatioa of the urine is neces- 
sary to complete the diagnosis. 

Causes of Death in Acute UnBmia. — ^Apparently the pri- 
mary cause of death in ureemia is the accumulation of urea in 
the circulation, which acts as a true narcotio poison, resem- 
bling in xt» mocha operandi other narcotics, of which bella- 
donna and opium are the best types* When introduced in so 
small quantities that its elimination can be accomplished in a 
short time, it produces a moderate sleep ; but, when the quan- 
tity is sufficiently large to overtax the eliminating powers, it 
causes death by arresting oxidization. 

Dr. Watson remarks that, whatever may be the nature of 
the unknown and perhaps fi^tive condition of the nervous 
centres in unemia, which is capable of arresting or abolishing 
their function, it is important to keep in mind a distinct and 
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clear conception of the fact that there mnst be some 8uch 
physical condition. 

Dr. Kichardson claims that there is first a direct toxical 
effect of the urea, acting by depression on the mnscnlar and 
nervons system, and that in acute nreemia, as a result, the 
blood undergoes physical modifications which render it inca- 
pable of supporting the changes which constitute natural life. 
These modified states of the blood, consisting of increase of 
water, diminution of red corpuscles, modifications in the 
physical construction of the remaining cells, and accumula- 
tion in the mass of blood of a true toxic agent, tend to render 
that fluid incapable of undergoing normal chemical recon- 
struction in the pulmonic current. Such blood is iacapable of 
combining with the oxygen of the air ; the arterial blood con- 
sequently loses its active colorific life-sustaining properties, 
and the final result is secured by what may be most properly 
designated apnoea commencing in the circulation. 

Dr. Moreland states that acute unemia, marked by the 
occurrence of convulsions and coma, leaves the brain anaemic 
in appearance, and probably somewhat softened. 

From the many facts, experiments, and statements made 
by competent observers, as well as by the clinical history of 
uraemia, it is evident that the primary cause of death is a nar- 
cotic poison, the exact nature and action of which we do not 
understand ; that the primary action of this poison is on the 
nerve-centres, producing certain changes in the blood, which 
interfere with or arrest oxygenation ; and this is followed by 
certain structural changes taking place in the different tissues of 
the body, which make up the post-mortem history of the disease. 

I have now come to the special object of this paper, viz., to 
the consideration of the treatment of acute uraemia. 

Treatment. — I shall first give a brief synopsis of the most 
prominent views of the present day — ^the views of standard 
authorities. All agree in this, that in the treatment of acute 
uraemia, to secure as rapidly as possible a free eliminative 
action, either by the skin or bowels, or by both, or by the kid- 
neys, is of the first importance. 
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Frerichs is the only aathority that proposes to neutralize 
the nrsemic poison, which he claims is ammonia. To accom- 
pUsh this, he directs the inhalation of chlorine gas, or the in- 
ternal administration of the yegetable acids. 

With most anthorities, Hie favorite method is diaphoresis, 
accomplished by vapor or hot air. It is claimed that, bj a 
vicarious action of the skin, the excrementitious products 
which normally fall to the lot of the kidneys to excrete, are 
removed from the system in the cutaneous perspiration. 

In connection with the process of elimination, a vicarious 
action of the bowels is induced by the internal administration 
of drastic purgatives ; elaterium and scammony are the favor- 
ites to accomplish this hydragogue catharsis ; and it is also 
claimed that by this method the alimentary canal eliminates 
the products which should normally find their way out of the 
body by the urine. 

The testimony of authors on the utility of diuretics in the 
treatment of acute uraemia is conflicting. 

Dr. Roberts eays that his experience has not given him a 
high opinion of their accuracy. 

Dr. Harley says that it ought never to be forgotten that, in 
acute Bright's disease, as well as in the first stage of all inflam- 
matory and congestive attacks occurring in the course of 
chronic kidney-affections, diuretics are inadmissible ; and he 
adds that the reason why the employment of diuretics often 
does harm in acute kidney-affections is readily understood, 
when we recollect that they have always the tendency rather 
to increase than diminish the flow of blood to the already in- 
flamed organs. 

Dr. George M. Johnston states that, with our present 
knowledge of renal pathology, it is clear that the practice of 
giving diuretics in ax^ute nephritis is most unjustiflable. 

Dr. Richardson says that one of the greatest errors com- 
mon to the inexperienced is to give diuretics to a badly- work- 
ing kidney — an error as unphilosophical as it is unpardonable, 
for the cessation of the secreting function of the kidney indi- 
cates a tendency to congestion of the renal organs. To relieve 
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renal cangestian, not the kidneys, but some other emimctory 
channels, must be freely opened, and the kidneys left to do as 
little labor as possible. 

On the other hand, Kiemeyer maintains that, whatever 
theoretical objection against the en%>loyment of diuretics there 
may be, iu desperate cases recourse should always be had to 
them. 

Dr. Stewart recommends diuretics in the acute stage of 
the inflammatory form of Bright's disease, to remove the effete 
material from the nriniferous tubes. 

The ground on which diuretics are objected to is, that it is 
contrary to the principles of medicine to stimulate an inflamed 
part — that the first step toward the healing of an inflcuned or* 
gan is reat« 

Admitting that this view is sound, we have a class of diu- 
retics that do not in any sense act as stimulants to the kidney* 
Digitalis ranks first in this list ; although a very efficient diu- 
retic, it never seems to irritate the kidneys. The modw 
qpero/ndi of this remedy is. now well settled (Stewart). By in- 
creasing the power of the heart's action, and perhaps, also, 
contracting the capillaries, it materially increases the blood- 
pressure. As the normal secretion of urine depends upon that 
pressure being in a healthy state unopposed by any obslriiction, 
and the diminished flow in this disease is dae ta obstruction 
within the tubules, the digitalis appears to supply such an in^ 
crease of pressure as overcomes the obstruction, and, indeed, 
carries it away by the force of the cnrrent it originAl:e& 

Accepting this view of the diuretic action of digitalis, its 
administratiifti is especially indicated in acute urssmia. To 
obtain its effects in the condition of. the kidneys that attends 
acute urssmia, I am convinced that much larger doses are re* 
quired than usually are administered* My rale of practice in 
these cases is to give half an ounce of the infusion of the 
English leaves every three hours, for twenty-four hours— or^ at 
least, until I produce the specific effect of the drug — ^and I do 
not remember in a single instance to have met with the over- 
whelming accumulative effects of digitalis of which so many 
writers warn us. 



New York Aeademy of Medicine. 296 

The experience of every one, I tliink^ will sastain me in 
the statement that^ when acute nrsemia is Ailly deyeloped, and 
the patient is in conYnlsionB or coma, often (in the major- 
ity of cases) the skin and the bowels, as well as the kidneys, 
lose their ezaretory action, diaphoresis cannot be indnced, or, 
if indaoed, is not eHminatiye, and the bowielB do not respond 
to purgatives, although the patient may swallow them in large 
doses. 

Under these circmDfltances, Dr. Biohardson says that he is 
^^ convinced that in cases of acute nrsemia there is one and 
only one remedy to be adopted ; and that remedy is none other 
than the iree abstraction of blood." 

On physiological gronnds, Tenesection, in extreme exam- 
ples of mrasmia, comes forward as a natural and effective rem- 
edy ; for, as there is a soluble poison in tiie blood, we secure 
in bloodletting the readiest means by which to remove the 
poison directly* He adds, there is yet another advantage in 
bloodletting : by it we relieve congestion of the visceral 
organs, and especially those of the, kidneys;* hence, it usually 
obtains tiiat, after the removal of blood, secretion takes place 
readily, and a response is offered to diaphoretic and pui^tive 
remedies which did not before present itself. 

Dr. Harley (in his recent work on the urine and its de- 
rangements) makes the statement that in some cases of acute 
ursmia, especially in unemio edampsia, venesection may some- 
times be had recourse to with great advantage, but its indis- 
criminate nse he regards as highly nnphilosophical with our 
present knowledge of nrsemie convulsions. 

Dr. Braun, in his monograph on ursmic eclampsia, states 
that, since the days of Dewees, Burns, and Hamilton, it has 
been, and still is the custom to find the only power against 
nrssmic eclampsia in abundant general bloodletting, often re- 
peated — ^a proceeding which he believes can be justified as lit- 
tle by the present state of onr theoretical knowledge in regard 
to this disease as it is by the mortality which follows its em- 
ployment. 

By bleeding, the hydrsemia is increased, as well as the dan- 
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ger of paerperal thrombosis and pyasmia, and not nnfre- 
qnently the paroxysms are aggravated. A very strong argu- 
ment against venesection in acute ursemia is the fact that, 
after extensive trial by the profession, the practice has fallen 
into disuse. 

The question then comes to us, If overwhelming the system 
by the ursemio poison (marked by convulsions and coma) shuts 
off for a time aU avenues of elimination, what means have we 
to counteract the effects of this poison, and open again the 
avenues of its elimination, or, at least, to hold the patient until 
the normal eliminating process shall be reestablished ? 

Our first efforts must be directed to diminish reflex sensi- 
bility, and subdue Bpasmodic muscular paroxysms, for these, 
if continued, either will directly terminate life, or end in an 
equally fatal insensibility. 

The remedy which for some years has been employed for 
the accomplishment of this object is chloroform. It has been 
extensively used, and is, I believe, regarded as the readiest and 
safest means for controlling ursamic convulsions* 

Dn Braun says, in regard to it, that chloroform narcotism 
should be induced instantly, when indications of an impend- 
ing paroxysm show themselves, but that the administration of 
chloroform must not be kept up during the convulsive attack, 
or the state of coma. 

Dr. Eoberts says that, during the convulsive paroxysm, 
> chloroform inhalation is the most prompt and ready means of 
controlling the spasm ; when, however, uresmic paroxysms be- 
gin with drowsiness, and gradually pass on to insensibility, or 
when convulsions occur as breaks, in a continuously comatose 
condition, chloroform affords no prospect of relief. 

Dr. Harley, although he recommends some form of anses- 
thetic in ursemic eclampsia, makes the statement that, if medi- 
cal men were more intimately acquainted with the powerful 
chemical changes which chloroform exerts on the constituents 
of the bipod, even when taken into the system by the lungs, 
they would probably employ it with more reserve than at pres- 
ent they do. 
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Sir James Simpson says that, although the direct action of 
chloroform upon nrsBmia is doubtful, yet it is certain that, in 
eclampsia, chloroform is the best palliative, inasmuch as it mod- 
erates the paroxysms. 

Although many authorities recommend the use of chloro- 
form in ur»mic eclampsia, few make mention of its employ- 
ment in acute ursemia, independent of the puerperal state. Its 
only known clinical effect is to control muscular spasm, and in 
a large proportion of cases it fails to give more than tempo- 
rary relief to those patients who pass from one convulsion to 
another into a state of complete coma, and die without any 
apparent neutralizing or eliminating effect from the chloro- 
form. 

In the few cases in which I have administered chloroform 
in non-puerperal urasmic convulsions, it has seemed to me to 
have no other effect than to arrest convulsive movements, by 
rapidly hastening my patient into a state of insensibility. In 
no instance have I known its administration to be immediately 
followed by diaphoresis, or a return of the urinary secretion ; 
and it has seemed to me to be more difficult to establish dia- 
phoresis or diuresis by diaphoretics or diuretics in patients 
with urcemia to whom chloroform has been administered, than 
in those who had not taken it. I believe, therefore, that 
while it temporarily controls muscular spasm, it prejudices the 
chances of ultimate recovery, by the changes its inhalation pro- 
duces in the blood, which changes increase rather than retard 
the ursemic toxssmia. 

With these impressions, one naturally seeks an agent that 
not only has power to control muscular spasm, but at the same 
time by its action shall tend to reopen the avenues of elimina- 
tion, either by counteracting the effects of the ursemic poison 
on the nerve-centres, and thus facilitate the action of diuretics 
and diaphoretics, or itself act directly as an eliminator. 

I believe morphine, administered hypodermically, to be 
such an agent. 

This brings me to the question which has led me to this 
discussion this evening, viz. : 
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1. Can tuorphine, in fbll doees, be h jpodermically admio* 
istered to patients in acute uraamia withont danger t 

2. What are the effects which follow such administration t 
If we turn to acknowledged authorities for an answer to 

the first of these inquiries, we find that nearly all make men- 
tion of opium only to warn us of the danger attending its ad- 
ministration. I will quote from a few of them : Dr. Harley 
states that '^although Dover's powder may be given with 
impunity, opium ean seldom be employed in kidney-affee- 
tions in any other form without a certain amount of risk* 
More than one example of its deleterious eftects in such cases 
has come under my notice. In cases where there is a tendency 
to convulsion, even Dover's powder must be cautiously used." 

Dr. George Johnston states that Dover's powder may be 
given in &ight's disease, ^^ when the bowels are freely open, 
the urine not scanty, and tliere is no headache or drowsiness. 
In other cases, opium, in any form, would probably be injuri- 
ous, on account of its tendency to check secretion, and aggra- 
vate the symptoms of cerebral oppression. ... In no cir- 
cumstances is an opiate so likely to produce dangerous and un- 
manageable stupor, as when its influence is added to that of 
urea in the blood." 

Dr. George T. Elliot, in a paper on albuminuria in preg- 
nancy, states that in uraamic eclampsia he has always used nai^- 
cotics very sparingly — codea and McMunn's elixir of opium 
being his choice. He had resorted to an hypodermic injection 
of morphine. 

Dr. Alonzo Clark, in the most positive terms, warns 
against the use of opium in ursemia. 

Dr. Austin Flint, in his "Practice of Medicine," states 
that opium should be given with circumspection, and adds 
that observation has shown that, in moderate doses, it is liable 
to produce marked and even fatal narcotism, if the blood is 
surcharged with urea. In the same connection, he alludes to 
the ease of an opium-eater, with Bright's disease, who took 
a bottle of McMunn's elixir daily, without any apparent ill 
effect. 
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It is hardly necessary to multiply qaotations to sliow that the 
profession has almost onanimonsly lifted its voice in warning 
against the iise*of opiam, either in acute or chronic nreemia. 

Daring the first years of my professional life, I regarded 
opium as one of the most dangerous remedial agents that 
could be administered to unemic patients, rarely daring to 
give more than five grains of Dover's powder to a patient 
with albuminous urine, and, if convulsions and fatal coma 
happened to follow such administration, more than once do I 
remember to have felt that a Dover's powder which I had ad- 
ministered might have been the cause of the fatal coma. 

I will now give abstracts of the recorded histories of a 
number of cases of acute uraemia, which it seems to me go to 
show that the dangers attending the administration of opium 
in acute ursemia have been overrated. 

These histories will also, I believe, enable us to judge to 
some extent of the effects of morphine administered hypoder- 
mically to patients suffering with ursemic intoxication. I shall 
detain you with only so much of these histories as bear upon 
the two questions before us. 

Cass I. — ^In the early part of March, 1868, a gentleman, 
fifty-eight years of age, who for two or three years had known 
from his physician that he had Bright's disease of the kidneys, 
came under my care in a condition of general anasarca, Buffer- 
ing almost constantly with headache, inability to sleep, and a 
restlessness which compelled his attendants to be constantly 
moving him from one position to another. 

On examination I found cardiac hypertrophy, slight pul- 
monary oedema, general anasarca, albuminous urine of low 
specific gravity, which contained finely granular and hyaline 
casts. The quantity of urine passed on the first day of my at- 
tendance was forty-four ounces. Ho suffered somewhat from 
dyspnoea, but it was not extreme. On the third day of my 
attendance, his urine became markedly diminished in quan- 
tity — ^his headache, restlessness, and dyspnoea, were greatly in- 
creased, muscular twitchings were present, his pulse became 
accelerated and irritable in character, beating 120 in a minute, 

so 
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his surfiice dry and hot (the temperatnre was not taken). 
Fearing couyalsions, I had dry cups applied over his kidneys, 
and plied him with diaphoretics and hydrag5gae cathartics 
without any apparent relief. Death becoming imminent, I 
asked Dr. Metcalf to see him with me. At Dr. Metcalf s sug- 
gestion, and under his direction, I administered to him my 
first hypodermic injection of morphine to a patient with 
ursemia, expecting to see its administration followed by a fatal 
coma. To ray astonishment, my patient, soon after its admin- 
istration, passed into a quiet sleep, from which he was easily 
aroused, during which he perspired freely. On the following 
day, he reported himself as greatly relieved ; his urinary se- 
cretion was reestablished; and he was able to take and retain 
large quantities of milk. For six weeks I injected daily into 
this patient from twenty to thirty drops of Mag. sol. morphine 
hypodermically, and gave one-half ounce of infusion of digi- 
talis twice a day. During this time, not only was he relieved 
of most of his distressing symptoms, but his improvement was 
so decided that he was able to walk about his rooms and go 
out to ride. In about two months he went into the country, 
and I only heard from him occasionally. His dropsy entirely 
disappeared. Whether the plan of treatment mentioned was 
continued or not I do not know. He died the following 
August, so far as I could learn, in a state of collapse, following 
an attack of what seemed to be cholera morbus. This case 
taught me that in some cases of Bright's disease with marked 
ursBmic symptoms morphine could be administered hypoder- 
mically not only with safety, but with apparent advantage. 
Since that time I have occasionally used hypodermic injections 
of morphine in the treatment of patients with Bright's disease, 
especially when the premonitory symptoms of acute ursemia 
were present, as well as during the active manifestations of 
ursemic intoxication, and, so far as I am able to judge, its ad- 
ministration has been uniformly followed by good results. In 
no instance am I aware that I have caused a fatal narcotism. 

The following history shows the effects of an hypodermic in- 
jection of morphine in unemic intoxication, coming on during 
the acute stage of parenchymatous nephritis : 
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Case II. — J. B., a young man, twenty-three years of age, 
of temperate habits, free from hereditary or acquired tendency 
to disease, early in February, 1869, came under my care with 
acute Bright's disease. Three weeks previous he had been 
thoroughly chilled after an exposure of two or three hours on 
one of the docks on a damp, chilly day. 

From that time he did not feel well, suffered more or less 
from headache, loss of appetite, and nausea. Ten days before 
I first saw him, he had noticed his face swollen on rising ; at 
the same time he noticed that his urine was scanty and darker 
than usual. He had sent for me to relieve the pain in his 
head, which he described as terrible. 

On examination I found nis feet and legs, as well as his 
face, slightly oedematous ; his pulse was 110, and irritable in 
character ; skin hot and dry. He said that he had passed no 
urine since the previous night, but at my request voided about 
four ounces of smoky-looking urine which was highly albu- 
minous ; it was not examined microscopically. I ordered him 
to be dry-cupped over the lumbar region, a hot-air bath, and 
a large saline cathartic. 

When I next visited him, twenty-four hours after, all his 
previous symptoms were aggravated. The oedema was in- 
creased ; he had passed little urine, none for ten or twelve 
hours, and his bladder was empty ; pulse 120, headache still 
severe, vision imperfect, was restless and at times delirious ; 
dyspnoea not severe. 

As the hot-air bath had produced very little diaphoresis, 
and his bowels had not moved, I ordered him one grain of 
elaterium, to be followed by an enema in four hours, and half 
an ounce of the inftision of digitalis every two hours. 

At tour o'clock the next morning, six hours after, I was 
summoned to him with the statement that he was in a convul- 
sion. When I reached him he was semi-comatose ; his friends 
said his convulsion lasted twenty minutes. His bowels had 
not been moved. I immediately administered a large enema 
of spirits of turpentine and oil, which was soon returned with- 
out any fecal discharge. His muscles began to twitch, he be- 
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came restless, bis skin was dry and hot ; pnlse 130 and smalL 
Fearing another convulsion, I administered hjpodermicallj 
fifteen drops Mag. sol. morphine. Gradually the mnscnlar 
twitchings ceased, he became qniet, and passed into a heavy 
sleep. I remained with him. In about two hours after the 
administration of the hypodermic, his surface was covered 
with a profuse perspiration, and his breathing became more 
natural. He could be aroused, and would swallow when flnid 
was placed in his mouth ; four hours after, with a catheter, I 
drew off five or six ounces of highly-albuminous urine, which 
contained blood and granular casts. Six hours after, I com- 
menced the administration of the infusion of digitalis, a table- 
spoonful every two hours ; he was sleeping quietly, perspiring 
freely, could be easily aroused. I then left him. 

At my next visit, ten hours after the administration of the 
hypodermic injection, I foxmd him sleeping — skin moist, pulse 
100, could be easily aroused and drank freely of milk. At my 
request he passed six or eight ounces of urine ; his bowels had 
moved freely twice. 

From this time, under the daily administration of digitalis 
and mur. tinct. ferri, and a milk diet, he went on to complete 
convalescence. 

This was a somewhat rare case of acute parenchymatous 
nephritis occurring independent of any known blood-poison. 

It shows, in a striking manner, how difScult it is to get the 
action of diaphoretics, diuretics, and cathartics, when the 
symptoms of acute ursemia are present in such cases, as well 
as their failure to prevent the occurrence of convulsions. The 
administration of a full dose of morphine, at apparently the 
most unpromising period in the history of the case, not only 
seemed to prevent an impending convulsion, but aided in the 
establishment of a saving diaphoresis and diuresis. 

The two following histories have been furnished me by Dr. 
H. B. Millikin, late House-Fhysician to Bellevue Hospital. 

Case III. — J. C, a German dyer, seventy years of age, 
was admitted into Bellevue Hospital, April 22d, at 6 p. m. 

This patient was brought to the hospital in a semi-comatose 
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state, with almost complete suppression of urine, after succes- 
sive convulsions occurring at intervals for twenty-four hours. 
He began to manifest the characteristic symptoms of Bright's 
disease about two months before the occurrence of the convul- 
sions, and at the time of their occurrence was undoubtedly 
already in the second stage of parenchymatous nephritis. 

The first hypodermic injection of morphine arrested the 
convulsive movements, and was followed in two hours by pro- 
fuse diaphoresis. Two hours after, a second hypodermic 
injection was administered, and the internal use of digitalis 
was commenced, but there was no evidence of a return of 
the urinary secretion until twelve hours after the second 
hypodermic injection was administered ; still, during this pe- 
riod of urinary suppression, there was no return of the con- 
vulsions. 

After the reestablishment of the urinary secretion, his con- 
valescence was rapid, at least up to the time of his leaving 
the hospital. His subsequent death in a convulsion is evi- 
dence of the progressive character of his renal disease. 

The abstract of the following case is taken ft>om the note- 
book of Dr. Eatzenbach, House-Fhysician to BeUevue Hos- 
pital during the service of Dr. Flint : 

Case FV'.-rThis was a well-marked case of chronic paren- 
chymatous nephritis, which was treated with cups over the lum- 
bar region and hydragogne cathartics for a month before the 
occurrence of the first convulsion ; ten minims of Mag. sol. mor- 
phia were administered hypodermically immediately after the 
first convulsion, while the patient was comatose, which seemed 
to have little or no effect, for the convulsions continued at in- 
tervals for twenty-four hours, and, although one and a half 
grain of elaterium was administered during this time, there 
was no cathartic action from the bowels until some time after 
the convulsions ceased. He was put on diaphoretics, diuretics, 
and cathartics. One month later another series of convulsions 
and coma occurred, lasting forty-eight hours, during which 
time forty minims of Mag. sol. morphia were administered 
hypodermically — ^ten minims after each of the first convul- 
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sions — ^which had the effect of temporarily arresting the con- 
ynlsioiia and cansiog profase diaphoresis. 

After the last hypodermic injection, he fell into a natural 
sleep, and the fall of the pulse and of the temp^^ture, with 
profuse diaphoresis, marked the commencement of his re- 
covery. 

Morphine was not fully tested in this case, for it was not 
given immediately preceding the convulsions, and other reme- 
dial agents were employed in connection with it; it was 
given, however, in laige quantities, and did not produce nar- 
cotism. 

The full histories of the two following cases of ursemic con- 
vulsions (which we give here only in abstract) have been kind- 
ly furnished me by my friend Dr. B. "W. Dudley : 

Case I. — This patient, when first seen by Dr. Dudley, was 
probably in the acute stage of the inflammatory form of 
Bright's disease — there was almost complete arrest of the ex- 
cretory function of the kidneys, and the premonitory symp- 
toms of acute uraemia were well marked. 

The first convulsion was a severe one, and, in accordance 
with the usual history of such cases, was sure to be followed 
by a second. The first large hypodermic injection of mor- 
phine seemed to arrest the impending convulsion for about 
three hours, when the administration of a second 3ontrolled 
all muscular twitchings, established a profuse diaphoresis, and 
so far overcame the toxical effects of the urea that under the 
free administration of digitalis for four hours the urinary 
secretion was reestablished. 

This case also shows the effects in acute ursemia of mor- 
phine hypodermically and digitalis inteyially, uninfiuenced 
by any other remedial measures. 

Case II. — The second case was an exceedingly interesting 
and remarkable one, not only on account of the large amount of 
morphine administered during twelve hours, but from the fact 
of recovery after so many and so severe convulsions. The pa- 
tient had for years suffered moderately from ureemic poisoning. 
But sudden renal congestion from exposure to cold caused a 
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complete arrest of the functions of the already damaged kid- 
neys, which was almost immediately followed by the symp- 
toms of acute urfemia. 

During the first eight hours of his convulsions, he was 
faithfully plied with diaphoretics and cathailics without ob- 
taining the action of either, during which time his convulsions 
increased in severity, and his case seemed hopeless. (The ex- 
ceedingly large doses of morphine borne by this patient may 
have been due somewhat to the fact that some years before ho 
became accustomed to its effects.) The first large hypodermic 
injection of morphine seemed for a time to arrest the progress of 
the disease. But the exciting cause of the convulsive seizure 
was BO potent that the struggle between it and the arresting 
agent became a desperate one, and not until the system was 
overwhelmed with the morphine did its controUing action show 
itself. During the active period of the convulsion, the tem- 
perature and pulse were botli high. The fall in temperature 
and pulse marked the subsidence of the convulsive paroxysm. 

From this case as well as others that have come directly 
under my own observation, I am of the opinion that the rule 
which is to govern us in the hypodermic administration of 
morpliine in uraemic convulsions is to give it in quantities 
sufficiently large, and frequently repeated, to control the con- 
vulsions. Especially will this hold true in ursemic eclampsia. 
Dr. Dudley boldly pushed the remedy which he believed was 
the only one that gave his patient any chance of recovery, 
and his boldness apparently saved the life of his patient. As 
regards the efficacy of hypodermics of morphine in the treat- 
ment of ursemic eclampsia, my own experience has been lim- 
ited to a single case, the main points of which are as follows : 

Case. — ^Early in April, 1870, Mrs. W., a young wom- 
an, twenty-two years of age, in the eighth month of her first 
pregnancy, consulted me in regard to a severe pain in her head, 
from which she said she had suffered for two or three weeks. 
On examination, I found her feet and legs (edematous, her 
urine highly albuminous, containing granular, epithelial, and 
fatty casts. 
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I warned her family of her danger, and prescribed for her 
the daily use of mar. tinct. ferri and digitalis, with the fre- 
quent application of dry cups over the lumbar regions. Her 
headache was somewhat relieved, and she passed on to the 
commencement of her labor without any other unpleasant 
symptoms. The albuminous urine and oedema continued. 

I was called to see her about six hours after the commence- 
ment of her labor. Every thing seemed to be progressing 
favorably. The os uteri was dilated to the size of a half^ol- 
lar, but was rigid. 

After watching the case for an hour or more, I noticed 
that she was becoming restless, her pulse became slightly ac- 
celerated and irritable in character. All at once she began to 
complain of pain in her head, at times screaming out on ac- 
count of its severity. 

I introduced a catheter into the bladder, but could get 
only about half an ounce of urine — was told she had not 
passed urine for ten or twelve hours. 

Suddenly she passed into a convulsion, which lasted about 
ten minutes, after which she became partially comatose. The 
labor continued regular, and the process of dilatation went on 
rapidly. In about half an hour she began to be restless. 
Fearing another convulsion, I administered hypodermically 
fifteen minims of Mag. sol. morphia. Immediately her rest- 
lessness ceased, and her labor progressed more rapidly than 
before. Two hours after the hypodermic injection, the os 
being fully dilated, and the head well down in the pelvis, I 
applied forceps, and easily completed the delivery of a small 
child. She then passed into a quiet sleep, her pulse falling to 
100. I remained with her an hour or more, and left her sleep- 
ing quietly. 

In about two hours I returned and found her just passing 
into another convulsion ; immediately I injected ten minims 
of Mag. sol. morphia. The convulsion lasted fifteen minutes, 
and she passed into a more profound coma than before. In 
one hour the muscles of her right arm began to twitch, and I 
injected ten minims more of Mag. sol. morphia. Her breath- 
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ing Boon became stertorous, her pulse almost imperceptible, 
and I thought her dying. 

Gradually the stertor passed away — her breathing became 
like that of one in quiet sleep-— her pulse gradually diminished 
in frequency and improved in character — ^her skin became 
bathed in profuse perspiration. I did not allow her to be dis- 
turbed, and, after remaining four hours in this condition, she 
roused to consciousness and asked for a drink, which she 
readily swallowed. 

Her urinary secretion was ^oon reestablished ; she passed 
on to a complete but slow convalescence, and entirely re- 
covered. 

In this case I did not use chlorotbrm, or any of the reme* 
dies usually employed in the treatment of ureamic eclampsia, 
for this reason : that the only two cases of ursemic eclampsia 
that had occurred in my practice had terminated fatally after 
the usual remedial agents had been resorted to (in one, gen- 
eral bleeding was twice practised by advice of the late Dr. 
Oilman). 

I am aware that a single case proves very little, in r^ard 
to a plan of treatment, but this case, it seems to me, shows 
the power of hypodermics of morphine to control muscular 
spasms, excite diaphoresis, and perhaps diuresis, in a patient in 
ursemic eclampsia. 

In an August number of the Medical Record of 1868 I 
find a much stronger support of this plan of treatment in 
ursBmic eclampsia. 

In a paper on the ^^ Diagnosis of Albuminuria in Preg- 
nancy," etc., by Dr. F. D. Lente, is a letter from Dr. White, 
of Fishkill, which reads as follows {^jinde vol. iii., page 265) : 

" Cask IX. — ^Dr. White says : * I was called to visit her 

(Mrs. M ) at 6^ p. m. on Friday, February 22, 1867. I 

found her in a comatose and insensible condition, having had 
two convulsions before I arrived. She had been complaining 
during the day of what they call sick-headache up to the time 
the convulsions came on. The pulse was full, skin hot, bowels 
constipated ; very considerable oedema (of lower extremities). 
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The time of her expected confinement had arrived, bnt no evi- 
dence of labor. I bled her sixteen ounces from the arm, ap- 
plied ice to head and mnstard to the neck, and gave fifteen 
drops of Mag. soL morphia. Within half an hour she had 
another convulsion, when I sent for you (Dr. Lente) ; and 
about the time you arrived she had another, when you injected 
the arm (with morphine one-half grain), and had her bowels 
moved by an enema, and the bladder evacuated by the cath- 
eter ; by which operation we obtained but a small quantity 
of urine, there evidently being ^ut little secretion. After this 
she had no more convulsions. Whenever she became uneasy, 
and gave evidence of their return, she had an injection ^r 
anum of one grain of morphine ; this was repeated every six 
or eight hours, three times, when all unpleasant symptoms 
disappeared. 

^^ ^ The kidneys became active soon after she was fally 
under the influence of the morphine. During the day and 
night of Saturday, she voided seven and a half pints of urine 
of a natural color. After this I made no note of the quantity, 
but remained with her until three o'clock Sunday afternoon. 
The following morning, at eight o'clock, I was called to her, 
and found her in labor ; and at eleven o'clock a. m. she was 
delivered of a full-sized child, with no unpleasant symptoms 
during or after the labor. She recovered rapidly, and has en- 
joyed xminterrupted good health since. I saw her this week, 
and found her in perfect health, and in the sixth month of 
pregnancy.' " 

In connection with this case. Dr. White makes the follow- 
ing remarks : 

^^ I made a verbal report of this and five other cases of 
puerperal convulsions (that I have had within the last two 
years, all treated with morphine and all terminated favorably) 
to our County Medical Society, at the semi-annual meeting in 
January last, and two cases were reported by Dr. G. L. Sut- 
ton, in which I was in attendance with him, which were 
treated with morphine and resulted favorably. It provoked a 
very spirited discussion by the members of the Society, a ma- 
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joritj of whom had treated their cases with chloroform, bleed- 
ing, and veratrum. But they were free to acknowledge that 
the mortality was fearfully great." 

In a letter from Dr. Lente, dated March 8, 1873, in an- 
swer to inquiries made by me in regard to his treatment of 
ursemic eclampsia, he makes the following statement : ^^ I re- 
member one very bad case of convulsions in a primipara, some 
nine or ten years ago ; they commenced before any signs of 
labor appeared, and continued for several days before the 
pains set in, and also for a couple of days after labor, if I re- 
member rightly. I was called in consultation. Chloroform 
was administered at first, and continued until it seemed as if 
the patient would die each time, while under the combined 
influence of the convulsion and the remedy. I had not then 
the experience with morphine in these convulsions which I 
have had since, and hesitated to advise it ; but, being driven to 
it, I gave hypodermic injections, with the effect of promptly 
relieving the paroxysm, and relieving the patient for several 
hours. These were continued for several days. The patient 
recovered well and has been well since, having borne other 
children, with no recurrence of albuminuria." 

These histories and their accompanying statements go far, 
it seems to me, to place hypodermic injections of morphine 
among our most reliable agents in controlling this terrible form 
of acute ursemia ; and it would appear that, if a large hypoder- 
mic injection of morphine be administered at the onset of urse- 
mic eclampsia, and repeated whenever the premonitions of a 
convulsion are present, we offer these distressing cases the best 
chance of recovery. 

I ^have no experience in the treatment of acute ureemia 
following surgical operations on the urethra. 

The only patient I ever saw with ursemia under such cir- 
cumstances was in a moribund condition when I was first 
called to him. From his history I should infer, if morphine 
is ever to be resorted to in this class of cases, it should be 
given as soon as the premonitory symptoms appear, not for its 
power of i)reventing or controlling muscular spasms, but as an 
eliminator. 
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I am not aware that any case of this class has been treated 
with hypodermic mjections of morphine. 

In the histories of the ten cases given, I think we find an- 
swers to the two questions asked at the commencement of this 
discnssion : 

1. That morphine can be administered hypodermicallj to 
some if not to all patients with acute nroBmia, without en- 
dangering li^e. 

2. That the almost uniform effect of morphine so admin- 
istered is : (1.) To arrest muscular spasms by counteracting 
the effect of the ursemic poison on the nerve-centres ; (2.) To 
establish profuse diaphoresis ; (3.) To facilitate the action of 
cathartics and diuretics, especially the diuretic action of digi- 
talis. 

Thus morphine, administered hypodermically, becomes a 
powerful eliminating agent. 

The rules which are to govern its administration are as 
yet not well defined. My own experience would teach me to 
give small doses at first, not to exceed ten minims. If convul- 
sions threaten, and a small dose docs not arrest the muscular 
spasms, it may be increased to twenty minims, and the hypo- 
dermics may be repeated as often as every two hours. It 
must be given in sufficient quantities to control convulsions ; 
neither the contraction of the pupils nor the number of the 
respirations is a reliable guide in its administration. 

It has not been my purpose, Mr. President, in this paper, 
to discard all, perhaps none, of those means which have been 
relied on for the relief of patients in acute uresmia, but to 
bring to the notice of the profession the fact that, in a certain 
proportion of cases (if not in all) of acute urs&mia, hypodermic 
injection of morphine will not only control muscular spasms, 
but aid in establishing the eliminating processes, and thus be- 
come another means of saving life in these too often fatal cases. 

The Academy then adjourned. 
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Stated M££Toa, Apbil 17, 18T8. Db. Austin Flint, Pbesident, nr 

TBS Chaib. 

Afteb the transaction of the usual routine of business, the 
President called for the reports of special committees, when— 

The committee appointed to prepare resolutions on the 
demise of Dr. J. 0. Nott made their report — ^prefacing which, 
Dr. Purple, Vice-President, gave the following brief sketch 
of the life and labors of the deceased : 

JosiAH Olaek Nott, M. D., whose death we are called 
upon to notice this evening, was a son of Abraham Nott, a 
distinguished Judge of South Carolina, and was bom in Co- 
lumbia, S. C, March 31, 1804. He received a collegiate edu- 
cation, and graduated in Arts at South Carolina College in 
1824; and in Medicine at the University of Pennsylvania in 
1827, having defended a thesis on " Costiveness." 

Immediately on graduating he was appointed Demonstrator 
of Anatomy under Dr. Philip Syng Physic, who was then 
Professor of Anatomy in the university. For two years he 
discharged the duties of this appointment, when, his health fail- 
ing and showing indications of pulmonary tuberculosis, he re- 
moved South to the place of his birth. Here he devoted him- 
self to the practice of his profession, and spent his leisure 
hours in the study of natural history. In 1835 he visited 
Europe, and on his return, in 1837, settled in the practice of 
medicine in Mobile, Ala. Here he became distinguished in 
tlie departments of both medicine and surgery. In 1857 he 
was appointed Professor of Anatomy in the Medical Depart- 
ment of the University of Louisiana ; and subsequently be- 
came the managing spirit in establishing the Medical College 
of Alabama, an institution which was endowed with $50,000 
by the State Legislature, and in which he occupied the profes- 
sorial chair of Surgery for several years. 

His literary labor in the various departments of science, 
and particularly in medicine and ethnology, immortalized his 
name. He contributed largely to the medical periodicals of 
the day ; and from his pen the following works have been 
published : 



o 
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In 1S31 he translated fix>m the French of M. A« Goapil, 
D. 3JL P., " An Exposition of the Principles of the New 
Medical Doctrine, with an Analysis of Theses sostained on 
its Different Parts,'' to which he added a short ^^ Essay on 
Leeches." This work was published the same year at Colum- 
bia, S. C. 

In 1844, ^' The Xatnral History of the Caucasian and Xe- 
groEaces." 

In 1849, ^^ The Connection between the Biblical and Phys- 
ical History of Man." 

In 1850, « The Physical History of the Jewish Eace." 

In 1854, ^^ Types of Mankind; or Ethnol<^cal Eesearches 
based upon the Ancient Monuments, Paintings, Sculptures, 
and Crania of Saces," etc. 

In 1857, " Indigenous Eaces of the Earth ; or, New Chap- 
ters of EthnoI(^cal Inquiry," etc. 

The last two works were prepared in connection with Geo. 
H. Gliddon, formerly United States consul at Cairo, and 
other distinguished gentlemen then engaged in similar pur- 
suits. 

In 1866, " Contributions to Bone and Kerve Surgery." 
This work was privately printed and distributed mainly among 
his personal friends. It was principally made up from his 
personal observations and experience in the late war of the 
rebellion. 

In 1868 he came to this city to reside, engaging actively in 
the practice of his profession. In 1871 he was elected a Eel- 
low of this Academy. Last spring he was seized with haemop- 
tysis, which he regarded as having a tuberculous origin. A 
repetition of \hh haemorrhage compelled him to leave the city 
for the summer. Late in the autumn he returned and removed 
to Mobile, Ala., hoping to obtain relief from the pulmonary 
trouble which finally closed his earthly career on the anniver- 
sary of his birth, March 31, 1873, aged just sixty-nine years. 
Of his distinguished labors among us, while resident in this 
city, there are those present who can speak better than myself. 

The resolutions, prepared by Drs, Eoberts and Purple, 
were then read and adopted, after which 
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Dr. W. T. LusK read a paper on the " Etiology end Indi- 
cations for the Treatment of Irregular Uterine Action daring 
Labor." (Published elsewhere.) 

The Academy then adjourned. 



Stated Mbstino, Mat 1, 1878. Db. AxrsTnr Flint, PssBroRNT, in 

THB Chaib. 

Db. Henry Wentwobth Ackland, of Oxford, England, 
was elected a Corresponding Fellow. Dr. A. M. Hamilton 
was elected a Resident Fellow. 

The Pbesident announced the reception of the Edinburgh 
Medical Journal for April, 1873, and the ," Report of the 
Board of Health of New York City, for 1871," as contribu- 
tions to the library. 

A letter from Dr. DiohiAa, of Palermo, Italy, thanking 
the Academy for his election as Corresponding Fellow, was 
read by Dr. Caro. 

Dr. Brown-Sequabd, by invitation, made some remarks 
on the " Importance of Frequent Auscultation and Percussion 
of the Chest, in Cases of Organic Brain-Disease." 

The Academy then adjourned. 



Stated Msjhixo, Mat 16, 1878. Db. S. S. Pubplb, Fibst Vioe-Pbesi- 

DENT, IK Tms Chaib. 

Dks. C. R. Bogebt, John J. Mason, C. F. Rodenstein, F. 
LeRoy Satteeleb, and L. M. Yale, were inaugurated Resi- 
dent Fellows. 

The President announced the reception of the Edinburgh 
Medical Journal for May, 1873. 

Dr. W. M. Chambeblain read a paper entitled " Remarks 
upon the Principles involved in the Mechanical Treatment of 
Uterine Displacement." (Published elsewhere.) 

Dr. Russel then read the following paper : 



314 Transaciions of the 

ON THE MORTAniY IK THE VARIOUS STATES OF THE 

UNION. 

Bt CHABL£8 p. BUSSEL, H. D. 

Mb. President aito Fellows of the Aoadesiy: 

I PBOPOSE to glance briefly at the general features of recent 
diseases thronghont the United States, and to point oat some 
special local pecuUarities as exhibited by death-rates in partic- 
ular States. It must be acknowledged that even exact iignres 
of mortality do not indicate, with positive accuracy, prevail- 
ing conditions of the public health, especially in the case of 
diseases subject to constant fluctuations of type. They are, 
however, indices which point unerringly in the right direction, 
and as such they are entitled to our most careful consideration. 
Moreover, they are our sole means at present for approximate 
investigation of national disease! 

Among our English kinsmen across the Atlantic, there 
has existed for many years a uniform and comprehensive sys- 
tem of death-registration. Thus, within a brief period after 
the outbreak of an epidemic,' its mortuary figures from every 
quarter reach the central bureau in London, where they are 
systematically arranged and published at once. The charac- 
ter of the morbific storm is studied, and its course predicted 
with almost as much promptness and certainty as each ap- 
proaching disturbance of the elements is foretold and described 
in Washington from a comparison of manifold meteorological 
phenomena. In the same manner, whatever peculiarities may 
characterize the mortality by sporadic and endemic affections 
at different seasons, in various portions of the country, are 
observed and converted into numerical expressions for analysis. 
It is unfortunate for the cause of medical and sanitary 
science that no similar system has been established in the 
United States. In our population of nearly forty millions, it 
is estimated that about seven hundred thousand deaths occur 
annually ; and yet, except in the case of our large cities, we 
are as ignorant of our fatal diseases as we are of those which 
cut off the population of China. 
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This deficiency is, in a measure, compensated for by the 
periodical enumeration of causes of death at each national 
census. Although for obvious reasons such enumeration must 
be defective, both as r^ards the actual causes themselves and 
the number dying within the census year (the returns being 
computed as forty-one per cent, less than the true number), 
still, the same sources of error and the same elements of truth 
obtaining as a rule in every section, the results of comparisons 
betvreen different portions of the country contain much less 
of fallacy and much more of fact than might be anticipated. 
For the last census year, ending June 1, ,1870, nearly half a 
million deaths were collected and appropriately arranged by 
the Census Bureau, in tables referring both to the country as 
a whole and to separate States and Territories. Even a super- 
ficial analysis of so many deaths cannot but prove interesting ; 
and it is my intention to point out whatever of importance 
has occurred to me during a hasty examination of said tables. 
The figures which I shall present must not be regarded as 
representing actual death-rates, but rather as approximate 
results of inquiries into comparative proportions of mortality 
in different parts of the Union. 

I shall conclude with some remarks upon city death-rates 
throughout the world. 

In contemplating the general causes affecting the health of 
a nation, it would seem proper that some stress should be laid 
upon the circumstances of morals, industrial pursuits, customs 
and modes of life, material prosperity, race, peculiarities of 
soil and climate, and even political tendencies and events. 
The purpose and limits of this paper, however, preclude my 
entering into such considerations or discussing subjects some 
of which, with our present knowledge, may be said to have 
scarcely emerged from the domain of speculation. While it 
must be admitted that, within certain limits, those influences 
modify more or less the production, nature, or course of spe- 
cial diseases, the difficulties of such abstruse investigations are 
vastly increased by the heterogeneous and fluctuating char- 
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a/rtiErr of onr popJati'^n. and tbe vast extent of territory over 
vhk'L it 13 ^XfT^aA. 

With regard to Ljcal ellfnate and meteorological eanditions, 
I AsHX snbfnit. withoat comments a few f^cts which will only 
be fonrid to e^^ncur with well-established troths. Attempts 
have been made to diride the States into gronps r^resenting 
sectional climatic characterUtics, with the object of jwoYing 
their in^aence npon health. Sach a plan, adopted in the 
publication of the census of 1S^>, has been Tery properly 
abandoned in that of the last eensos, whose aocomplidied 
superintendent. General Francis A« Walker, thus expresses 
himself on the subject : 

^' It is evident that, if the States and Territories of the 
United States are to be classified by districts according to an 
assumed unity of yital conditions within each district, it is a 
matter of absolute necessity that the propriety of the classifi- 
cation shall in every case be beyond question. Othenrieesnch 
an arrangement, instead of bringing ont the truth, will only 
serve to conceal it." 

Prof. John W. Draper remarks that ^ this grouping 
accords neither with the annual isothermals nor with those 
of summer or winter." He further adds : " Considering how 
imperfectly the meteorology of the continent is at present 
understood, any system of grouping dependent on it must 
be liable to fallacy. In ten years more, perhaps, such an 
. attempt may possibly be executed." 

The year of the last or ninth census ended on June 1, 
1870, but it is only very recently, owing to the immense labor 
required for so vast a compilation, that the complete results 
embodied in the volume on Yital Statistics have been given 
to the public. Although they refer to a period of three years 
since, they are almost as interesting as though they repre- 
sented present conditions, from which they cannot differ very 
materially. 

The year mentioned was not marked by any general epi- 
demic like those of small-pox and cerebro-spinal fever, which 
have since invaded almost tbe entire countrv. The former 
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disease, however, was remarkably fatal in some of the sparsely- 
settled Western regions. For example, its mortality in this 
city during the past year was greater than over before recorded, 
being equal to nine deaths in every ten thousand inhabitants. 
But we find it reaching, in Arizona, the enormous figure of 
ninety-eight in the ten thousand; in Nevada, seven; in Missouri, 
six ; and in Montana, five. These figures are probably very near 
the truth, as a death by small-pox is not apt to be forgotten or 
mistaken by the relatives. Sixty-nine per cent, of these deaths 
were of children less than ten years old, their proportion here 
being about 50 per cent. The lack of efficient vaccination 
among the remote settlers of the Plains would appear demon- 
strated by these figures. 

The deaths by measles, scarlatina, diphtheria, croup, and 
whooping-cough, were distributed quite uniformly over the 
country. As they appear in the census, they present some 
peculiarities essentially different from their history in this city, 
which relate to the large proportion of adults and aged per- 
sons to whom they proved fataL Measles is credited in the 
census with a total of 9,237 deaths, or 1.8 per cent, of the 
whole mortality. Of tliese deaths by measles, 516, or 5^ per 
cent., are given A having taken place between ten and twenty 
years of age ; 762, or 8 per cent., between twenty and forty 
years ; 247, or 2.6 per cent., between forty and sixty years ; 
60, or 6 per cent, between sixty and seventy-five years; 5 
deaths between seventy-five and eighty years; 6 between 
eighty and eighty-five ; and 1 between eighty-five and ninety. 
In this city, during the past five years, out of 186,854 deaths, 
1,896 were inferred to measles, or 1.4 per cent, of the total 
mortality — a proportion little less than that of the census. 
Only 11 deaths, however, occurred between ten and twenty 
years of age ; 11 between twenty and forty years ; 1 between 
forty and forty-five years ; and none after. 

The census attributes 20,320 deaths to scarlatina, being 
4 per cent, of the total mortality. Of these, 1,474, or 7.2 
per cent., are given as between ten and twenty years of age ; 
324, or 1 per cent., between twenty and forty years ; 73 be- 
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tween forty and sixty years ; 30 between sixty and seventy-five 
years; 1 between seventy-live and eighty; and 2 between 
eighty-five and ninety. 

In this city during the past five years, ont of 4,583 deaths 
by scarlatina, 3.3 per cent, of the total mortality, 157 deaths, 
or 3.4 per cent, took place between ten and twenty years of 
age ; 94, or 2 per cent, between twenty and forty years ; 5 
deaths between forty and sixty years ; 2 between sixty and 
sixty-five, and none after. 

Diphtheria, according to the censns, occasioned 6,303 
deaths, or 1.2 per cent, of the total mortality. Of these, 476, 
or 7.5 per cent, are stated as occurring between ten and 
twenty years of age ; 250, or 4 per cent., between twenty and 
forty years ; 117, or 2 per cent., between forty and sixty years ; 
68, or 9 per cent, between sixty and seventy-five years ; 8 
between seventy-five and eighty years ; 8 between eighty and 
eighty-five years, and 1 over ninety-five. 

In this city, daring the past five years, diphtheria caused 
1,597 deaths, or 1.2 per cent., of the total mortality : 31, or 
2 per cent., occurred between ten and twenty years of age ; 
26 between twenty and forty years; 14 between forty and 
sixty years ; 3 between sixty and seventy-§ve years ; and 1 
between seventy-five and eighty years* 

The census gives 10,692 deaths. as the result of croup, or 
2 per cent, of the total mortality. Of these, 82 took place 
between ten and twenty years of age ; 26 between twenty and 
forty years ; 15 between forty and sixty years ; 9 between sixty 
and seventy-five years; 2 between seventy -fivo and ei^ty 
years ; and 4 between eighty and eighty-five yea|^. 

In this city, during the past five years, there were due to 
croup 2,387 deaths, or 1.7 per cent, of the total mortality. 
Only 7 of these occurred between ten and twenty years of age ; 
6 between twenty and forty years ; 1 between fifty-five and 
sixty, and none after. 

Whooping-cough, accu^rding to the census, produced 9j008 
deaths, of which 96 are given between ten and twenty years of 
age ; 25 between twenty and forty years ; 13. between forty 
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and sixty years; 6 between sixty and seventy-five years; 2 
between seventy-five and eighty years ; and 1 between eighty 
and eighty-five. 

During the past five years in this city, out of 1,806 deaths 
by whooping-cough, none were recorded beyond ten years of 

age- 
There is one fact characteristic of whooping-cough ex- 
hibited by both the figures of the census and of this city, viz., 
the immense preponderance of females over males in the fatal 
cases. According to the census it carried off 3,987 males, and 
5,021 females. Within five years in this city it has caused 
the deaths of 777 males and 1,029 females. I am not aware 
that this peculiarity of whooping-cough has ever been ac- 
counted for. 

The mortality by typhus fever was small. It was present 
however, everywhere except in Arizona, Idaho, Montana, and 
Nevada. Typhoid fever, on the other hand, was a prominent 
and universal cause of death, its mortality amounting to 
22,187, making it third in order of the most fatal diseases. 

Idaho alone was exempt from it. As, however, only 50 
deaths in a population of 15,000 were reported from that Ter- 
ritory, its figures may be dismissed as unworthy of consider- 
ation. For the same reason I shall now exclude Arizona, 
Wyoming, and Dakota, confining my observations to States 
or Territories having over 20,000 inhabitants. The death- 
rate of typhoid fever was highest in Maine, New Hampshire, 
Connecticut, North Carolina, Missouri, and New Mexico, 
reaching withui a fraction of 10 in every 10,000 inhabitants. 
In Massachusetts, Delaware, and South Carolina, it ranged 
between 7 and 8 ; in California, Indiana, Illinois, Vermont, 
Georgia, and Louisiana, between 6 and 7 ; and in Pennsyl- 
vania, Maryland, Virginia, Kentucky, Tennessee, Florida, 
Texas, Oregon, Washington Territory, Kansas, Minnesota, 
and Michigan, between 5 and 6. It was least fatal in Utah, 
Colorado, and Nevada. 

The marsh-miasmatic fevers, intermittent, remittent, and 
typho-malarial, form an important feature of the mortality 
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tables of the censas. The first of these diseases is not men- 
tioned as a cause of death in Colorado or Montana. Bemit- 
tent does not appear in Montana, nor tjpho-malarial in ^New 
Hampshire, Khode Island, Connecticut, Delaware, District of 
Columbia, West Virginia, New Mexico, Arkansas, Nebraska, 
Colorado, Oregon, or Washington Territory. These fevers 
altogether were most fatal in Florida, Louisiana, and Texas, 
where they cut off respectively, 12.6, 11.5, and 11.4 persons 
out of every 10,000. Arkansas comes next with 8.9, Missis- 
sippi with 7.6, Alabama with 7.5, followed by Georgia, Mis- 
souri, Kansas, and Nevada, with from 6 to 7 each. The r^on 
of the Gulf States and Southwest is thus perceived to be par- 
ticularly deadly in miasmatic influences. Next in order of 
fatality we find New Mexico, the Carolinas, West Virginia, 
Tennessee, Kentucky, Illinois, and Indiana. Those States 
distinguished by the lowest mortality were, the New England 
and Middle States, Wisconsin, and Minnesota. In California 
there was a considerable ratio of mortality, diminishing east- 
erly in Utah, and northerly in Oregon and Washington Ter- 
ritory, while toward the south, in New Mexico, it augmented 
largely. From the foregoing figures it would appear that 
geographical situation and climate are the most important 
elements in the production of the more formidable forms of 
these fevers. Since the census year, however, there has been 
noticed an evident extension of the subtile misismatic agency, 
which engenders them, toward and over regions of the Mid- 
dle and New England States hitherto entirely exempt from 
their influence. The great increase of mortality by such fevers 
in our own city must be ascribed as much to our participation 
in the effects of this invasion as to apparent local causes. 
While, in 1870, marsh-miasmatic fevers occasioned here 213 
deaths, they amounted in 1871 to 288, and in 1872 to 348. 
Congestive chill, the variety always so common in the South, 
and until recently almost unknown here, has now become a 
not infrequent cause of death among us. Although in many 
instances these fevers have been clearly derived from terrestrial 
emanations, there have been other cases among residents of 
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populous and salubrious Deigliborhoods, in persons never, so 
far as known, exposed to what have been regarded as the es- 
sential causes of such diseases. 

Cerebro-spinal fever and yellow fever are noticed in the 
census as occasional causes of death. The former existed to 
some extent in New York, Pennsylvania, Ohio, West Virginia, 
Indiana, Illinois, Kentucky, Georgia, Alabama, Louisiana, and 
Texas — having, therefore, pretty well-defined limits. Yellow 
fever was not found in any Territory except Utah, where one 
death was noted, and the District of Columbia, where there 
were two. It was given as a cause of death in every State 
except Oregon, Nevada, Kansas, Nebraska, Minnesota, Wis- 
consin, Michigan, and West Virginia. It was most fatal in the 
following States : Florida, where it caused 45 deaths ; Mary- 
land, 21 ; Maine, 17 ; Massachusetts and Alabama, 12 each ; 
Louisiana, Texas, and New York, 7 each ; Georgia, Missis- 
sippi, Missouri, and Pennsylvania, 5 each. 

Diarrhoeal diseases were most fatal in the following States 
and Territories: Massachusetts, Connecticut, Ehode Island, 
New York, New Jersey, Pennsylvania, Delaware, Maryland, 
Virginia, District of Columbia, Florida, Mississippi, Louisi- 
ana, Illinois, Kansas, Utah, and New Mexico. Most of the 
principal cities are contained in these States, a fact doubt- 
less determining their high death-rate. I include, under the 
term " diarrhoeal diseases," cholera infantum, cholera, diar- 
rhoea, and dysentery. 

Puerperal diseases occasioned the highest relative mor- 
tality in Utah — a somewhat significant fact — ^where nearly 7 
in every 10,000 of the female population thus perished. 
Texas came next, with 6.4. No other State approached these 
figures. The mortality by puerperal diseases was extremely 
low in Maine, New Hampshire, Vermont, New Jersey, Dela- 
ware^ Ohio, and Tennessee. In this city, during the past five 
years, the average annual death-rate from these causes has 
been about 1 in each 10,000 of the female population, or one- 
seventh of that of Utah during the census year. 

The deaths by syphilis were so few that their actual num- 
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ber will gire a better idea of its mortality than a fractional 
death-rate. Its deaths were most nnmerons in the following 
States: New York, 116; California, 50; Pennsylvania, 46; 
North Carolina, 37 ; Georgia, 36 ; Louisiana, 33 ; Massachu- 
setts, 32 ; Ohio, 31 ; and Illinois, 28. Xone were reported in 
Vermont, Ehode Island, New Jersey, West Virginia, Iowa, 
Minnesota, Nebraska, Montana, Nevada, Utah, and Wash* 
ington Territory. 

In the whole Union 1,161 males and 249 females are ro- 
corded as having fallen victims to the vice of intemperance. 
Over 75 per cent, of these deaths were furnished by States 
containing only 45 per cent, of the population, but including 
the nine principal cities — ^Maryland only being excepted and 
standing quite low on the list. 

Itheumatism attained the highest death-rate in New 
Mexico, viz., 4.2 deaths in each 10,000 inhabitants. Montana 
came next with 1.9 ; Florida with 1.7 ; District of Columbia 
with 1.4 ; Louisiana with 1.1 ; and Virginia with 1. The 
mortality of the last-mentioned State was most closely ap- 
proached by that of North Carolina, Maryland, Tennessee, 
Oregon, New Hampshire, and Massachusetts. It will be 
noticed that the two greatest death-rates for this disease were 
given by New Mexico and Montana. 

The record of mortality by cancer affords some singular 
facts. It was most fatal in New Hampshire and Massachu- 
setts, where it destroyed nearly 4 in every 10,000 inhabitants; 
in Maine, 3 ; in Vermont, 3 ; in Connecticut, 2.9 ; in Khode 
Island and New York, 2.7 ; in Pennsylvania, 2.2 ; in Ohio, 
New Jersey, and Maryland, 1.6 ; in Delaware, 1.4. With the 
exception of Louisiana, where cancer caused 2 deaths in each 
10,000 inhabitants, the above are its highest death-rates ; and 
they exhibit a scale of mortality descending from the extreme 
Northeastern States by regular intervals toward the South 
and West. Another noticeable feature of this disease is the 
very large proportion of deaths among the foreign population 
as compared with the native, the proportion being among 
the former 2.5 and among the latter 1.1 in each 10,000 per- 
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sons. In this city daring the past five years, a much greater 
discrepancy has appeared, the average annual death-rate by 
cancer having been 1.6 in each 10,000 natives, and 6 in each 
10,000 foreigners. ConsideriDg how large a proportion of the 
native population consists of children not usually subject to 
cancerous affections, this difference would not appear so great 
between the adult native and foreign population, but would 
still be sufficiently striking. 

The mortaUty by consumption exhibits, as a rule, such 
characters as might have been anticipated ; its greatest death- 
rate being furnished by regions adjacent to the North Atlan- 
tic seaboard, and its lowest by those of the warmer southern 
latitudes and the extreme Western States east and south of 
California. That of California is high, owing perhaps to the 
numerous deaths of invalids from other States. Massachu- 
setts gives the highest death-rate, viz. : 85.3 in each 10,000 
inhabitants, followed by the District of Columbia, with 83.6, 
and Maine with 31.8. The other States in which a high mor- 
tality by consumption occurred were in order as follows, 
their death-rate ranging from 80 to 20 in each 10,000 inhab- 
itants : New Hampshire, 29.9 ; New York, 26.4 ; Ehode 
Island, 25.4 ; Delaware, 23.7 ; Connecticut, 22.7 ; California, 
22.2 ; Vermont, 21.6 ; Maryland, 21.5 ; Pennsylvania, 21.2 ; 
New Jersey, 20.9. 

The lowest death-rates by consumption prevailed through- 
out the States along the Atlantic and Gulf, with the excep- 
tion of Louisiana, from North Carolina to Mexico, as well 
as in Minnesota, Nebraska, Arkansas, Nevada, Montana, 
Colorado, Utah, and New Mexico, their mortality varying 
from 10 to 4.9 in each 10,000 inhabitants. New M*exico present- 
ing the most favorable figures. 

As usual, the number of females dying by phthisis was 
largely in excess of the number of males, being as 35,925 
against 33,971. Among the native population over ten years 
of age this disease cut off 23.5 in every 10,000 people, and 
among the foreign population over ten years old it cut off 29.6 
in every 10,000. The whites suffered to the extent of 18.4 
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in the 10,000, and the negroes 15.9. Among the principal 
foreign nationalities the proportion was as follows : Irish, 40 
in the 10,000 ; French, 27.6 ; Germans, 24.4; English, Welsh, 
and Scotch, 22 ; and Scandinaviaus, 16.2. 

In examining the mortality tables of this citr, I have 
found that the Irish and Germans, who together contribute 
nearly 60 per cent, of our deaths by consumption, exhibit a very 
marked distinction as regards the proportion of the sexes 
dying by this disease. During the past five years it has 
caused the deaths of 7,992 Irish and 3,105 Germans. Among 
the Irish the percentage of female deaths has been 53, and of 
male deaths 47 ; while among the Germans the females have 
furnished only 35}- per cent, against 64|- per cent, males. 
There are no tables of the census by which I might verify 
this fact, if it be a general one ; but it may possibly be pecul- 
iar to large cities where it may be explained by the essentially 
difierent habits of the two races. In-door and sedentary occu- 
pations, which are notoriously conducive to the development 
of consumption, are almost universal among the German 
male population of our cities, on the one hand ; and on the 
other the lower classes of German women are more temperate 
and regular of habit than the corresponding order of Irish. 

Next to phthisis, pneumonia was the most prominent 
cause of death, being credited with 40,012 deaths. It pre- 
vailed most extensively in a portion of the Southwest, embra- 
cing the contiguous States of Texas, Arkansas, Louisiana, 
Kansas, Missouri, Mississippi, and Alabama, its death-rate 
varying between 18 in each 10,000 inhabita,nts of the first- 
mentioned State, and 15 in each 10,000 of the last. It was 
least fatal in Washington Territory, Oregon, Michigan, Iowa, 
Wisconsin, Minnesota, Montana, and Colorado. It is thus 
seen to have well-defined limits of fatality and benignity, 
which, however, are probably not constant, determined by 
climate and season, but varying at intervals under influences 
of more or less epidemic character, as we have frequently 
noticed in this city. The negroes suffered from this disease 
very much more than the whites, 16 of the former and 10 of 
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the latter having died from it in every 10,000 of their respec- 
tive population. 

Bronchitis was not nearly so fatal as pneumonia, having 
only about one-tenth as many deaths referred to it. It caused 
more deaths proportionately in New York and Louisiana than 
elsewhere, but for the rest it was spread universally over the 
country. 

Among the principal diseases of the nervous system, apo- 
plexy and paralysis were most fatal in the New-England 
States, in the following order : New Hampshire, Massachusetts, 
Connecticut, Vermont, Khode Island, and Maine, their death- 
rate in 10,000 ranging between 7.4 in the first and 5.5 in the 
last. Inflammatory cerebral affections, on the contrary, were 
distinguished by a very low mortality in every one of those 
States. In New York, Pennsylvania, Ohio, Maryland, Dis- 
trict of Columbia, Virginia, Louisiana, and California, both 
of these varieties of disease were quite fatal. In Florida in- 
flammatory cerebral affections carried off nearly 12 out of 
every 10,000 persons, while apoplexy and paralysis were rare 
causes of death. A corresponding mortality was noticed in 
all the other Southern and Southwestern States and Territo- 
ries not mentioned, as well as in Indiana and Illinois. Thus, 
in the case of certain disorders of the nervous system, a very 
clear distinction exists between the more Southern States and 
New England — a distinction which disappears in passing into 
the intermediate sections. It might be inferred that an ex- 
planation of this difference could be found in some pecu- 
liarity of the negro race so largely represented in the South ; 
and in fact such is the case in a measure, as the census shows 
1 negro to 6 white deaths by meningitis and encephalitic, 
while only 1 negro to 16 whites died of apoplexy and paraly- 
sis. Climate, occupation, and habit, however, are doubtless 
largely concerned in the production of the results stated. 

Diseases of the organs of circulation were most fatal in 
California, where they destroyed Y.7 lives out of every 10,000. 
New Hampshire and Massachusetts came very close after, 
followed by New York, Louisiana, Vermont, Connecticut, 
Pennsylvania, and District of Columbia. Their death-rate 
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was least in Ai'kansas and Ifebraska, and was generally veij 
low-in the extreme Western States east of the Kooky Moun- 
tains. 

As regards diseases of the liver, there is nothing partiea- 
larly noticeable in the censns-tables. 

Diseases of the kidney were by far most &tal in New 
York, next in order coming Massachusetts, Colorado, Connect- 
icut, California, Maine, Vermont, Pennsylvania, New Hamp- 
shire, and New Jersey. As a rule, the mortality was nni- 
formly low in the South and West, and high in the Middle 
and Eastern States* 

Diabetes was remarkably prevalent in Yirginia, where it 
caused 140 deaths. Elsewhere in the South it was rare, but 
in the rest of the States it was quite a common cause of death. 

I have now made a cursory examination of the principal 
definite causes of death in the United States as exhibited by 
the tables of the last census, with the exception of those due 
to violence, which being essentially confined in a great meas- 
ure to cities, and being, moreover, very vaguely described, 
offer but little of interest. 

With regard to nationality and race, the death-rate of the 
native population was given in the census as 13 in each 1,000 
against 11.8 foreign. The principal foreign nationalities fur- 
nished the following death-rates : Irish, 14.5 in each 1,000 ; 
French, 14 ; natives of Great Britain, 11.5 ; Germans, 11 j 
Scandinavians, 9.3. There died 13.8 in each 1,000 colored, 
and 12.5 in each 1,000 white inhabitants. 

Of the total mortality 41 per cent, occurred among chil- 
dren under five voars old. 

The annexed table exhibits the most fatal and least fatal 
month in the various States : 
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Most and Least Fatal Months in the States and Terri- 
TOBiES OF the TJnited States dubino the Yeab 1870. 



Most Fatal Mouths. 



March, 

Maine. 

Vermont 

New Hampshire. 

New York. 

New Jersey. 

Arkansas. 

Ohio. 

Indiana. 

Kentucky. 

West Virginia. 

Tennessee. 

Delaware. 

Maryland. 

Michigan. 

Nebraska. 

Montana. 

Oregon. 

Washington Ter'y. 

May. 

Virginia. 
North Carolina. 
8oath Carolina. 
Georgia. 
Florida. 
Alabama. 



May — {eofUintiei). 

Mississippi 

Louisiana. 

Texas. 

New Mexico. 

Wisconsin. 

Colorado. 

Massachusetts. 

Rhode Island. 

Connecticut 

Dist. of Columbia. 

lUinois. 

Iowa. 

Minnesota. 

Neyada. 

Kansas. 

Missouri. 

Utah. 

D$eemb€r, 
California. 



Least Fatal Mokths. 



FdmMTy^ 
Colorado. 

June. 

M^ne. 

New Hampshire. 

Massachusetts. 

Rhode Island. 

Connecticut 

Ohio. 

Indiana. 

Kentucky. 

HUnois. 

Michigan. 

Wisconsin. 

Missouri. 

Arkansas. 

Texas. 

Kansas. 

My. 
New Mexico. 

Augiut. 
California. 

September. 
Oregon. 



October. 

Montana. 
New Jersey. 

November. 

New York. 

Pennsylyania. 

Maryland. 

Dist of Columbia. 

Virginia. 

West Virginia. 

Tennessee. 

North Carolina. 

South Carolina. 

Georgia. 

Florida. 

Alabama. 

Mississippi. 

Louisiana. 

Iowa. 

Minnesota. 

Nebraska. 

Neyada. 

Utah. 

December. 

Delaware. 
Vermont 
Washington Ter'y. 



I beg to conclude the somewhat desultory remarks con- 
stituting this paper with a tabulated statement of death- 
rates during the past year in the principal American and for- 
eign cities, derived from official sources, I am largely in- 
debted, for the foreign figures herewith presented, to the 
courtesy of American consuls at their respective posts. The 
figures of American, Italian, and British cities, have generally 
been furnished me by officers in charge of statistical bureaus. 
This table is believed to bo the most comprehensive one of 
the kind ever presented. 
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Death-bates in Amebican and Fobeign Cities dueing the 

Yeab 1872. 



In the cities marked with a etar, the popnlatiou Is estimated ; io others, actual 
estimated In all the British cities to the middle of the year 1872. 

CITIES IN TflE UNITED STATES. 



It is 



CITY. 



STATE. 



New York . . . 
Philadelphia. , 
Brooklyn . . . , 
St. Louis . . . . 

Chicago , 

Baltimore . . . 

Boston 

Cincinnati.. . , 
New Orleans . 
San Francisco 

Buffalo 

Cleveland . . . , 

Newark , 

Washington . , 

Detroit , 

Albany 

Pittsburg . . . , 
Proyidence . . 
Rochester . . . 
Richmond . . . 
Memphis . . . . 
New Haven . 
Alleghany .. ., 

Troy 

Worcester . . . 

Lowell 

Cambridge . . , 

St. Paul 

Fall River . . . 
Hartford .... 
Wilmington . , 
Portland .... 

Dayton 

Lawrence . . . , 

Quincy , 

Evansville . . . 

Lynn 

Charlestown . 
Savannah ... 
Elizabeth ... 

Peoria 

Salem , 

New Bedford 
Hoboken. . . 



New York 

Pennsylvania 

New York 

Missouri 

Illinois 

Maryland 

Massachusetts 

Ohio 

Louisiana 

California 

New York 

Ohio 

New Jersey 

District of Columbia 

Michigan 

New York 

Pennsylvania 

Rhode Island 

New York 

Virginia 

Tennessee 

Connecticut 

Pennsylvania 

New York 

Massachusetts 

K 
(I 

Minnesota 

Massachusetts 

Connecticut 

Delaware 

Maine 

Ohio 

Massachusetts 

niinoifl 

Indiana 

Massachusetts 

Georgia 

New Jersey 

Illinois 

Massachusetts 

II 

New Jersey 




1,000,000 

'^28,000 

460,000 

400,000* 

367,298 

800,000 

265,000 

250,000' 

200,000 

188,328 

160,000 

120,000 

115,000 

110,000* 

100,000 

96,000 

86,076 

72,910 

66,424 

60,000 

66,000 

66,000 

68,180 

60,000 

47,600 

46,000 

44,000 

40,000 

40,000 

40,000 

87,000 

83,000 

80,473 

80,000 

80,000 

80,000 

30,000* 

28,830 

28,236 

27,000* 

26,000* 

26,000* 

23,000* 

22,000* 



32,647 

18,987 

12,648 

8,047 

10,166 

7,646 

8,089 

6,116 

6,122 

8,282 

2,694 

2,387 

3,636 

2,230 

2,390 

1,877 

2,863 

1,610 

1,188 

1,714 

2,661 

1,216 

1,270 

1,702 

1,883 

1,046 

1,068 

708 

1,067 

633 

772 

760 

608 

692 

477 

789 

698 

769 

1,108 

371 

429 

602 

621 

723 



32.6 
26.1 
28.1 
20.1 
27.6 
26.1 
80.5 
20.6 
30.6 

i7.a 

17.3 
19.6 
81.6 
20.3 
23.9 
19.7 
27.3 
22.1 
18.3 
28.0 
46.6 
22.1 
28.9 
34.0 
29.1 
23.2 
24.3 
17.7 
26.7 
15.8 
20.9 
28.3 
19.9 
23.1 
15.9 
26.3 
19.9 
27.1 
39.2 
18.7 
16.6 
23.1 
22.6 
32.9 
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Mortality — (^iovvtinued). 



CITY. 



Chelsea ... . 
Galveston . . 
Petersburg . 
Terre Haute 
Wilmington 
Sacramento 
Gloucester . 
Denver .... 
Vicksburg . 



STATE OB COUNTRY. 



Massachusetts , 

Texas , 

Virginia. , 

Indiana 

North Carolina 
California .... 
Massachusetts 

Colorado 

Mississippi . . . 




21,000* 

20,000* 

20,000* 

20,000* 

18,000* 

16,298 

16,000* 

16,000* 

15,000* 



OTHER AMERICAN CITIES. 



Montreal .. 
Halifax . . . 
Havana . . . 
Valparaiso 



Canada . . . . 
Nova Scotia 

Cuba 

ChiU 



121,000* 

81,000 

200,000* 

100,000* 



4,512 

961 

7,031 

6,695 



37.8 
81.0 
86.1 
66.9 



CITIES IN EUROPE. 



London 

Liverpool 

Manchester 

Birmingham 

Leeds 

Sheffield 

Bristol 

Bradford 

Newcastle-on-Tyne 

Salford 

Hull 

Portsmouth 

Sunderland 

Leicester 

Nottingham 

Oldham 

Norwich 

Wolverhampton. . . 

Glasgow 

Edinburgh 

Dublin 

Paris 

Lyons 

Bordeaux 

Havre 

Nice 

Berlin 

Hamburg 

Munich 

Leipsic 

Dresden 



England , 



« 

tc 
It 

It 
t( 
tl 
it 
tt 
tl 
tt 

tt 
It 
tt 



tt 

Scotland 

It 

Ireland . 
France . 



It 
It 
It 
It 



Germany 



It 
It 
It 
II 



8. 



,811,298 


70,898 


21.4 


499,897 


13,540 


27.1 


852,759 


10,079 


28.6 


860,164 


8,048 


28.0 


266,564 


7,426 


27.9 


247,847 


6,445 


26.0 


186,428 


4,110 


22.0 


151,720 


8,984 


26.8 


180,764 


8,436 


26.3 


127,923 


8,299 


25.8 


124,976 


8,266 


26.1 


116,456 


2,644 


22.9 


100,666 


2,672 


26.5 


99,143 


2,658 


26.8 


88,225 


2,235 


25.3 


84,004 


2,610 


8L1 


81,105 


2,131 


26.8 


69,268 


1,795 


25.9 


489,186 


13,901 


28.4 


206,146 


5,427 


26.5 


810,565 


8,970 


28.9 


,861,792 


89,111 


21.1 


823,417 


8,645 


26.7 


194,000 


4,648 


23.9 


86,828 


2,712 


81.4 


52,877 


1,670 


81.8 


828,000* 


26,706 


82.3 


838,974 


9,049 


26.7 


169,478 


7,077 


41.8 


110,000* 


2,553 


28.2 


177,065 


6,289 


29.6 
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MortalUy — {contmvsd). 



CITY, 



Stuttgart 

Frankfort-OD-Main 

Bremen 

Mayence 

Vienna 

Prague 

Naples 

Rome 

Palermo 

Turin 

Milan 

Florence 

Genoa 

Venice 

Bologna 

Messina 

Leghorn 

Amsterdam 

Rotterdam 

The Hague 

Copenhagen 

Brussels 

Antwerp 

Stockholm 

Ghristlania 

Cadiz 

Athens 

Geneva 

Basle 

Zurich 

Bombaj 

Calcutta 

Madras 

Algiers 



CfOXTNTRY. 



Germany 

i( 

Austria 

Bohemia 

Italy 

(( 

ti 

IC 
CI 

(I 
ii 
u 

Holland!.!..!.!!!!!! 

ti 
ii 

Denmark 

Belgium 

tt 

Sweden 

Norway 

Spain 

Greece 

Switzerland 

it 

it 

CITIES IN INDIA. 

India 

it 

it 
Africa 



• 

1 





1 


A 


96,000* 


2,226 


92,000* 


1,966 


86,000* 


2,142 


47,821 


1,896 


644,856 


20,606 


162,000* 


7,932 


448,886 


16,996 


244,484 


8,977 


219,898 


6,498 


212,644 


6,746 


199,009 


6,996 


167,096 


6,877 


180,269 


4,139 


128,901 


8,916 


116,967 


8,736 


111,864 


2,700 


97,096 


2,971 


277,766 


7,477 


122,471 


8,818 


92,786 


2,268 


190,000* 


4,487 


186,000* 


4,176 


148,646 


8,761 


140,000* 


4,460 


70,000* 


1,468 


64,782 


2,446 


49,000* 


1,621 


47,681 


928 


46,664 


976 


21,199 


294 



646,686 
477,600 
897,662 

64,874 



18,906 
11,947 
13,911 

1,843 






23.2 
21.2 
26.2 
29.1 
81.8 
48.9 
85.7 
86.7 
25.0 
27.0 
80.1 
86.1 
81.8 
80.4 
82.2 
24.1 
80.6 
26.9 
81.1 
24.4 
23.6 
22.6 
26.1 
81.8 
20.7 
44.7 
83.0 
19.4 
20.9 
18.9 



29.2 
25.0 
35.0 

83.6 



The highest death-rate in the United- States, according to 
this table, was given by Memphis, viz. : 46.6 in each 1,000 
inhabitants. The following remarks, however, accompanied 
these statistics : 

" Out of 2,561 deaths, 907 were paupers, nearly all of 
whom were transient persons passing to and fro on our railroads 
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and rivers — ^tliis city being situated unfortnnatelj in that 
respect, being a sort of < catch-all ' between North and South 
of the impoverished, who * to find work,' etc., change at one 
period of the year from North to South to escape cold, and at 
another period from South to North to avoid heat, and for 
want of employment," 

In SavannsJi the mortality was equal to 39.2 in each 1,000 
inhabitants ; in Yicksburg, 36.5 ; in Troy, 34 ; in Hoboken, 
32.9 ; in New York, 32.6 ; in Newark, 81.6 ; in New Orleans, 
30.6 ; and in Boston, 30.5. These were the highest figures 
of mortality. The other principal cities furnished the follow- 
ing death-rates: Philadelphia, 26.1; Brooklyn, 28.1; St. 
Louis, 20.1 ; Chicago, 27.6 ; Baltimore, 25.1 ; Cincinnati, 20.5 ; 
San Francisco, 17.2. Thus the mortality of New York was 
apparently high, although its percentage of increase over the 
previous year was less than that of Philadelphia or Chicago. 
The exceptional accuracy of our death-returns, and the large 
number of immigrants and strangers dying within our limits, 
are special conditions which must be considered as increasing 
our ratio of mortality far beyond its natural figure. 

Of the larger British cities, Dublin yielded the greatest 
death-rate, viz. : 29.9 in each 1,000 inhabitants ; that of Man- 
chester being 28.6 ; of Glasgow, 28.4 ; of Leeds, 27.9 ; and of 
Liverpool, 27.1. The death-rate of London was as low as 
21.4 — less than that of any other important British city. 

On the Continent of Europe the highest death-rate was 
noticed in Prague, Bohemia, viz. : the enormous one of 48.9 
in each 1,000 people. It was excessive in Cadiz, Spain, where 
it was equal to 44.7. In Munich it was 41.8 ; in Kome, 36.7 ; 
in Naples, 35.7 ; in Florence, 35.1 ; in Athens, 33. In Ber- 
lin, a city with little less population than New York, it was 
32.3, or nearly equal to our own. In Bologna, Italy, it was 
32.2 ; and in Vienna, Genoa, Stockholm, and Nice, 31.8. The 
large mortality of the last-mentioned city is owing to the 
many deaths of invalid strangers sojourning there. High 
death-rates prevailec^. also in Havre, Eotterdam, Leghorn, 
VeniceJ and Milan ^lynging between 31 and 30. In Paris it 

83 
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was stated as only 21.1, but all deaths by strangers and travel- 
ers are there excluded. 

The lowest mortality was given by the Swiss cities of 
Zurich, Geneva, and Basle, 13.9, 19.4, and 20.9, respectively, 
and Christiania, Norway, 20.7. 

Algiers, Africa, gave a death-rate of 33.6. That of the 
Indian cities of Bombay and Calcutta was by no uiean^ high, 
being 29.2 and 25. In Madras, however, it was 35. 

In Montreal it was 37.3 ; and in Havana, 35.1. 

The highest known death-rate prevailed in Valparaiso, 
Chili, viz., 66.9 in each 1,000 inhabitants. This was the only 
South American city heard from. 

The Academy then adjourned. 



Stated Meeting, June 6, 1878. Db. Austin Flint, Pbesident, in the 

CnAiB. 

Dbs. W, M. Polk and Louis F. Schultze were elected 
Resident Fellows. 

Dr. G. M. Smiih read the following : 

CASE OF FACIAL PARALYSIS. 

By GOUVEBNEUR M. SMITH, M. D. 

Mb. Peesident and Fellows of the Academy: 

The brief recital of a case of Bell's paralysis which has 
recently come under my care may prove of interest at this 
time, as the successful method of treatment adopted tends to 
show the correctness of views originally presented to this 
Academy a short time since by one of its distinguished Fel- 
lows. 

On the 5th of April last a patient came under my care, 
suffering with paralysis of the left side of the face. The 
patient was a gentleman of culture and means, about sixty- 
one years of age. Residing for a large part of the year at 
his country-seat on the Hudson, and spending mucli of the 
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time in the open air, he was ordinarily in the enjoyment of 
excellent health, and manifested his robust condition bv a com- 
manding appearance. The occurrence of such local palsy was 
the occasion of no little solicitude in the mind of the patient, 
lest it be precursorj'^ of a hemiplegic seizure. 

In studying the etiology of the malady it seemed prob- 
able that the disorder had been excited by cold, to which the 
patient had been exposed while riding in the Central Park on 
the day previous to the one in which the paralysis was fairly 
developed. There was no evidence of centric disturbance ; 
peripheral lesion was not marked by any decided local point 
of irritation. 

In speaking of peripheral facial hemiplegia, Aitken re- 
marks : " Although it is not a dangerous form of paralysis, it 
is one from which recovery is very slow, and in which prog- 
nosis, as to complete recovery of symmetry of the face, is 
uncertain ; " and also says : ^' From four to ten months is the 
ordinary duration of the affection; but there are instances 
in which the paralysis yields in twenty-four, fifteen, or even 
twelve hours, but such cases are exceptional" (Trousseau). 

After regulating the bowels of my patient, he was placed 
under the use of iodide of potassium, and on fouf occasions 
electrization by a specialist was appKed to the affected side. 
No counter-irritation behind the ear was resorted to, owing 
to the absence of apparent local lesion. On the 21st of April, 
the patient had shown little or no improvement. I remem- 
bered that Dr. William Detmold had read a paper before this 
Academy (March 20, 1873), entitled "Facial Paralysis 
treated by a Xew Method." JSTot having been present at the 
reading of the paper, I called upon Dr. D., and he briefly 
gave me the views he had here expressed, and as since pub- 
lished in the New York Medical Journal^ May, 1873. 

In the case which he has reported he says : " I determined 
to try what mechanical means would do. I bent a wire into 
a hook, which I put into the drooping corner of the mouth, 
and, drawing it up, bent the wire over and behind the ear. 
I recommended the. patient to keep it on over night, trusting 
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that, by entirely relaxing the paralyzed muscles, and support- 
ing the dragging weight, I might somewhat relieve the de- 
fect." Prompt amelioration followed this method of treat- 
ment. Dr. D. further says : " It then occurred to me that I 
might make this instrument still more effective if I could 
combine with it a permanent and continuous galvanic current 
through the paralyzed parts, by having it made of two differ- 
ent metals, tlius forming, as it were, a single cell of a galvanic 
battery." An instrument fulfilling such purpose was made 
by Mr. Chester, under Dr. D.'s direction, and the patient at 
the time of the report was steadily improving. The case had 
been a chronic one of sixteen years' duration, and had not 
before been relieved. In his conclusion Dr, D. remarks : " I 
am unable to say what share in the benefit, or whether any, 
is due to the galvanic current, to which, on the whole, I do 
not attach as much importance as to the mechanical sap- 
port." 

Besolving to test the applicability of this method of treat- 
ment to the acute case under my care, I procured from Mr. 
Stohmann's a German-silver wire mouth-piece, used by the 
dentists in holding the month open during dental operations. 
The dentists employ two, one on each side. One of these 
I bent together so that it would not keep the mouth open, 
but simply act as a hook comfortably catching the comer of 
the mouth, and to the outer end fastened a piece of copper 
wire which, passing across the cheek, was turned around the 
ear. The wire passing over the ear being covered with a 
soft material was not a source of irritation. As the cheek 
was quite pendulous I ordered a bandage to be passed around 
the head under the jaw, to give further support. 

The relief which followed was significant, for, after usipg 
this appliance for two nights, decided amelioration was mani- 
fest. 

Wishing the patient to avail himself of any advantage 
that might be derived from the galvanic current, I went with 
him to Mr. Charles T. Chester's, 104 Centre Street, and, 
giving a wire model as to size, Mr. C. had prepared this neat 
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instrament, which is a fac-simile in principle of the one 
made tinder Dr. D.'s direction. The smooth and easily fitted 
hook or month-piece is of platinnm ; the wire running across 
•the cheek and turning behind the ear, is of silver, and to this 
is adapted a zinc plate which is covered with velvet, with the 
view of readily retaining the moisture of either saline, acidu- 
lated, or pure water. 

The patient, on procuring this instrument, substituted it 
for the one I had extemporized — using it at night ; conva- 
lescence was rapid. Recovery from the facial paralysis was 
complete in about one month from the time of its incipiency. 
There has been no recurrence of the difficulty ; the symmetry 
of the face is normal. 

Several questions naturally arise in this connection. In 
the first place, was this case one of those, occasionally met 
with, in which recovery takes place without material artificial 
assistance ; and in the second place, if recovery was due to 
treatment, how far was it attributable to the mechanical means, 
and how far to the galvanism ) In response, I would say that 
there was scarcely any perceptible improvement in the 
patient, nntil the ^' mechanical means " were resorted to ; con- 
valescence seemed to date from the night they were employed. 

Whether or not the second instrument was a more potent 
remedial factor by its galvanic properties, it is difficult to say. 
The patient was not conscious of any galvanic influence, 
though there is no question of the passage of a current through 
the aflbcted side, by means of this appliance, but, as stated in 
Dr. Detmold's paper, from the periphery to the centre. In 
regard to the action of this instrument, Mr. Chester has 
written to me as follows : " I have tested the little galvanic 
battery made to apply to the face of Mr. , in a gen- 
eral way. The covering of the zinc plate, being moistened 
with water, made a good conductor by the addition of a slight 
trace of acid, and the plate then applied to the ear (behind), 
while the platinnm end was inserted in the mouth, I find that 
it generates a steady current, capable of deflecting a galva- 
nometer or sending a telegraph-message easily through sev- 
enty-five miles of the ordinary telegraph-wire." 
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It affords me pleasure, Mr. President, to report this case, 
which, so far as 1 am aware, is the first acute one treated by 
the method suggested by the distinguished Fellow to whom 
allusion has been made. 

The surgeons are indebted to Dr. Detmold for originating 
the operation for strabismus, for his ingenuity in talipes, etc. ; 
we, as physicians, retarn him thanks for originating a new and 
successful method of treating a disorder medical in its nature, 
and will be glad to borrow him from his surgical brothers to 
aid us further in our department of science. 

Dr. J. Lewis Smith then read a paper, of which the follow- 
ing is an abstract : 

CEREBRO-SPINAL FEVER WITH FACTS AND STATISTICS OF 
THE RECENT EPIDEMIC IN NEW YORK. 

Br J. LEWIS SMITH, M D. 

Me. PREsmENT AND Fellows of the Academy: 

Cebebbo-spinal fever is an epidemic constitutional disease, 
manifesting itself by lesions and symptoms, which pertain 
chiefly to the nervous system. In exceptional instances dur- 
ing an epidemic, the brunt of the malady falls upon the 
lungs, pneumonia occurs, and the cerebro-spinal symptoms 
in these cases appear to be subordinate to the pulmonic. 
Hence, Dr. Webber, of Boston, in his essay on cerebro-spinal 
fever, which obtained the Boylston prize, recognizes a form 
of the disease which he designates pneumonia. Dr. Smith 
believes that, in the recent New York epidemic, there were 
occasional cases which presented this form, and he related the 

following, which occurred in his practice : Mrs. L , aged 

about twenty-five years, was seized on June 8th with pain in 
the head and right subaxillary region. In two or three 
hours the pain in the thorax ceased, but that in the head con- 
tinued and was very severe. On the 9th she complained 
only of the violent frontal headache. On the 10th she stated 
that objects were very indistinct, having a blurred appear- 
ance, but the eyes seemed normal; pulse 118, temperature 
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105° ; evening, pulse 104, temperature 102®. She moaned, 
and obtained little or no sleep, on account of the severity of 
the headache. 

IZih. — The pain in the head ceased, but that in the right 
side of the chest is more severe, and respiration is accom- 
panied by a moan; respiration 82, pulse 116, temperature 
105®. There is rigidity of the muscles of the neck, so that 
it is impossible to bring forward the head upon the chest. 
Attempts to do it are painful, and the shoulders move with 
the head. There are general hypersesthesia, and well-marked 
pleuro-pneumonia of the right lower lobe. Death occurred 
June 17th. 

In the above case the violent headache, dimness of sight, 
marked stiffness of the muscles of the nucha, and the hyper- 
sesthesia, indicated cerebro-spinal fever as the disease, and yet 
the cerebral symptoms abated in a few days, and the prominent 
local symptoms in the last days of the sickness were due 
chiefly to the pneumonia. In another case, which was visited 
by three prominent physicians of this city, who agreed in 
the diagnosis of cerebro-spinal fever, pneumonia of the right 
lung was suddenly developed at about the sixth or seventh 
day. The chief symptoms subsequently were referable to 
the pneumonia, and when this abated the patient recovered. 

Cause. — Does it emanate from the Soil f The following 
facts demonstrate that it does not, to wit : most of the epi- 
demics commence in winter when the ground is frozen ; the 
disease occurs in valleys and on hill-tops, and upon all varie- 
ties of soil ; it invades one district, passes over another adjoin- 
ing, and affects, perhaps, a third beyond, although the geologi- 
cal formation of all is the same. 

Does the cause exist in the diety as some competent observers 
have supposed ? The following facts, I believe, are sufficient 
to justify a negative answer : Of two adjacent localities, in 
which the nature of the diet of the inhabitants is the same, 
one escapes and the other is visited by the epidemic; an 
epidemic sometimes prevails here and there over an area of 
many thousand miles, as recently in Korth America. It is 
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hardly reasonable to suppose that any deleterious property 
would occur in the food over so wide a territory. An epi- 
demic ceases, although the food of the people contiuues the 
same. Infants at the breast, having only the mother's milk, 
are sometimes affected, and likewise certain animals, whose 
food is very different from that of man, and finally the most 
careful examinations have hitherto failed to discover any 
change in the cereals, or other food, or noxious principle, 
sufSicient to explain the occurrence of the disease over a wide 
extent of territory. 

There can, therefore, be little doubt that the cause exists 
in the atmosphere, though so subtile that we may never be 
able to detect it. Cerebro-spinal fever is indeed one of many 
examples in corroboration of the statement made by Hum- 
boldt, that there is no subject of scientific inquiry more ob- 
scure than the laws which control epidemics. Among the 
meteorological conditions which favor the occurrence of this 
disease, cool weather hos already been alluded to. Statistics 
collected in France and the United States show that, while 
166 epidemics occurred in the six months commencing with 
December, only 50 occurred in the remaining six months of 
the year. According to Prof. Hirsch, whose statistics were 
obtained largely from Central Europe, there were 57 epidem- 
ics in winter or winter and spring, 11 in spring, five between 
spring and autumn, four commencing in autumn and extending 
into winter or winter and Sf>ring, and six lasting through the 
entire year. 

All observers have remarked the fact that anti-hygienic 
conditions, though obviously subordinate to the unknown 
atmospheric cause, nevertheless strongly predis{)ose to this 
disease. Ilence, soldiers in barracks and the poor in tene- 
ment-houses suffer most severely. During the recent epi- 
demic in New York, unusually severe or multiple cases oc- 
curred for the most part where there were obvious anti- 
hygienic conditions, as in apartments which were unusaally 
crowded and filthy, or in tenements around which refuse had 
collected or which had defective drainage. The interesting 



Ney) York Academy of Medicine. 839 

chart, prepared tinder the direction of Dr. Morean Morris for 
the Health Board, shows that comparatively few cases occurred 
in those portions of the city where the sanitary conditions 
were good. Dr. Smith does not, however, agree with Prof. 
Hirsch, that the greater crowding, domiciliary and personal 
nncleanliness, and imperfect ventilation in the cool than in 
the warm months, explain the fact that epidemics occur 
chiefly in winter and early spring ; for, in clean and well- 
ventilated apartments in sparsely-settled and salubrious local- 
ities, epidemics occur for the most part in these seasons. 
Anti-hygienic conditions probably predispose to this disease 
in the same way, and no more than to any other grave epi- 
demic which happens to be prevailing, as for example to 
Asiatic cholera, whose ravages are largely in the crowded and 
uncleanly quarters of the poor. 

1% Cerebro^jpimal Fever propagated hf Contagion? — It is 
the almost unanimous opinion of those who are most compe- 
tent to judge from their observations, that it is either not con- 
tagious, or is so only in a very slight degree. It is certain 
that the vast majority of cases occur without the possibility 
of personal communication. Thus, in the commencement of 
an epidemic, the first patients are affected here and there at a 
distance from each other, often miles apart, and throughout 
an epidemic usually only .one is seized in a family. Children 
may be around the bedside of the patient, passing in and out 
of the room without restriction, and yet we can confidently 
predict that none of them will contract the disease if there 
are proper ventilation and cleanliness. And, when jtwo or 
more cases occur in a family, it commences at such irregular 
intervals in the different patients that the presumption is 
strong that they receive it from the same extraneous source, 
and not one from the other, for contagious diseases usually 
have a pretty uniform incubative period. Thus, in the Brown 
family, treated by Dr. SewaU {Medical Record^ July 1, 1872), 
the first child sickened January 80th, and the remaining five 
children at intervals respectively of five, seven, eleven, twen- 
ty-five, and forty-five days. The following have been Dr. 
Smith's observations relating to this point : • 
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Single cases, No. 39 (four adults). 

Two in a family, No. 16 (eight families). 

Three in a family, No. 3 (one family). 

In most of the thirty-nine families in which single cases 
occurred, there were children who were allowed free inter- 
course with the patients. Is there any other malady of child- 
hood known to be infectious, which affords such a record of 
non-contagion i In those instances in which two in a family 
took the fever, those who were last attacked did not seem to 
receive it from those who were first affected, for the reason 
already stated, namely, the very variable intervals between the 
two cases in the different families. The facts in the family in 
which three cases occurred did seem to lend support to the 
doctrine of contagion. A boy twelve years of age died of 
cerebro-spinal fever, and was buried on Saturday or Sunday. 
On the following Monday the mother washed the linen of the 
boy, which had accumulated, and within two days was her- 
self affected with the disease. She and her infant, who was 
also seized with it, died. Were such cases frequent or not 
infrequent, the argument in favor of contagion would cer- 
tainly be strong ; but, as they are infrequent, it is proper to 
accept any other reasonable explanation instead. The state of 
the bedding and apartments, as observed by the writer, was 
such as to render the atmosphere in which this family lived 
noxious in a high degree, and therefore such as to attract the 
prevailing epidemic. Moreover, the mother, exhausted by her 
long watching, and deprived of needed sleep (for the boy was 
several days sick), instead of obtaining the required rest, ren- 
dered her system more liable to the fever by her self-imposed 
duties on the day following the burial. These manifest anti- 
hygienic conditions appeared quite suflScient, without the aid 
of any contagious principle, to explain the occurrence of the 
cases in this severely-visited family. Dr. Smith's statistics, 
therefore, harmonize with the doctrine of non-contagiousness, 
but it is obviously very difficult to determine from clinical 
experience whether an epidemic constitutional disease is ab- 
solutely non-contagious, or contagious in a very low degree. 
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Cerebro-spinal fever is one or the other, but if contagious it is 
apparently less so than eiflier typhoid fever or Asiatic cholera. 

Allusion has been made to the fact that this malady some- 
times occurs among the lower animals. In the epidemic of 
1811, in Vermont, Dr. Gallop remarks that even the foxes 
seemed to be affected, so that they were killed in numbers near 
the dwellings of the inhabitants. The recent epidemic in 
New York, it is well known, prevailed among horses several 
months before it occurred among the people. It was common 
and fatal in the large stables of the city car and stage lines 
in 1871, while among the people the epidemic did not prop- 
erly commence, although there were previously isolated cases, 
till January, 1872. It has been asked whether, in epidemics 
like this, in which the lower animals are first affected, the dis- 
ease may not be communicated firom them to man. This ob- 
viously brings up the question of contagiousness. Dr. Smith's 
observations favor a negative answer, for he has not been able to 
ascertain that those who had charge of the affected horses in the 
recent epidemic, as the veterinary surgeons or stablemen, were 
any more liable to the fever than others, who were not so ex- 
posed. They apparently were not, and we must, therefore, 
believe that this disease is not propagated from one species of 
animals to another, certainly no more than from one animal 
to another in the same species, and the fact that different 
animals are affected by the epidemic is due to the potent and 
pervading nature of the cause. Cerebro-spinal fever is in- 
deed, so to speak, pandemic in a double sense; on the one 
hand affecting both sexes, different ages, and all conditions of 
people over a wide extent of territory, and on the other 
hand different species of animals, but with little or no con- 
tagiousness. 

Not infrequently we are able to discover some exciting 
cause of the fever, usually an exhausting or perturbatiug 
influence of some sort. An individual, whose system is 
affected by the epidemic influence, and is therefore predis- 
posed to the disease, may, perhaps, escape by a quiet and 
regular mode of life ; but, if there is an exciting cause of the 



842 Transactions of Uie 

natare alladed to, the fever may be developed. Among these 
exciting causes may be mentioned overwork, fatigue, mental 
excitement, prolonged abstinence from food, followed by over- 
eating, and the use of indigestible and improper food. Thus, 
in one instance in Dr. Smith's practice, a delicate young 
woman, at the head of one of the departments in a well- 
known Broadway store, was anxious and excited, and her 
energies overtaxed at th eannual reopening. Within a day 
or two subsequently the disease commenced. Another pa- 
tient, a boy, was seized after a day of unusual excitement and 
exposure, having in the mean time bathed in the Hudson 
when the weather was quite cool. During the recent epi- 
demic in Kew York those children seemed especially liable to 
be attacked who were subjected to the severe discipline of the 
public schools, returning home fatigued and hungry, and 
eating heartily at a late hour. In one instance which was 
observed by Dr. Smith, a school-girl of ten years returned 
from school excited and crying, because she had failed in her 
examination and was not promoted. In the evening, after she 
had closely studied her lessons, the fever commenced with 
violent headache. Dr. Frothingham {American Medical 
Times ^ April 30, 1864) writes as follows of the brigade in 
which cerebro-spinal fever occurred in the Army of the Poto- 
mac: "Under General Butterfield, a stern disciplinarian, 
the men were drilled to the full extent of their powers — 
often to exhaustion. I did not at the time recognise this as 
a cause of the disease in question, but I learn that in the 
present epidemic in Pennsylvania the attack generally follows 
unusual exertion and exposure to cold." Observers have long 
recognized the fact of such exciting causes. Dr. Gallop, in 
his history of the epidemic in Yermont in 1811, directs atten- 
tion to the severity of the disease among the troops under 
General Dearborn, who were fatigued by marches, and greatly 
dispirited by a repulse which they had sustained from the 
British. 

Sex. — ^It is stated by writers that more males are affected 
than females. Hospital and military statistics show this ; but 
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in family practice, in which a laige proportion of the patients 
are children, the number of males and females is about equal. 
Thus in 75 cases occurring in the Twentieth and Twenty-second 
Wards, mainly in the practice of two other physicians and the 
writer, there were 89 males and 36 females. Sixty-four of 
these were children. From January 1 to November 1, 1872, 
905 cases, in which the sex was stated, were reported to the 
Health Board. Of these 484 were males, and 421 females. 
Dr. Sanderson's statistics of the epidemic in the provinces 
around the Vistula, the cases being chiefly children, give also 
but a slight excess of males. Probably, therefore, the sex 
under the age of puberty makes no difference in the liability 
to this disease, and the same may be said of all other consti- 
tutional affections. Men are more liable than women, only 
when they lead a more irregular life, and are subject to more 
privations and exposures. 

Age. — Children, as already stated, are much more liable 
to cerebro-spinal fever than adults. The following are the 
statistics of the Health Board relating to this point, the cases 
occurring in 1872 : 

Under 1 year ..... 125 

From 1 to 5 years .... 886 

" 5 " 10 " . . . .204 

" 10 " 15 « . . . . 106 

" 15 " 20 " . . . . 64 

" 20 " 80 " . . . . 79 

Over 80 years ..... 71 

Total ..... 976 

In the statistics of Dr. Smith, which embraced 81 cases, 
occurring in the Twentieth and Twenty-second Wards, the 
ages were as follows : 

Under 1 year ..... 8 

From 1 to 8 years .... 18 

" 8 " 5 " . . . .20 

" 6 " 10 " . . . . 17 

" 10 " 16 " . . . . 7 

Over 14 years ..... 11 

Total ..... 81 
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It is seen that nearly three-fourths of the whole number 
of eases in the recent epidemic in New York City were under 
the age of ten yeai's. The statistics of other epidemics occur- 
ring in civil practice is similar. Thus Dr. Sanderson, in 
examining the mortuary statistics of the epidemic in Ger- 
many, ascertained that there had been 218 deaths under the 
age of fourteen years, and only 17 above that age ; and al- 
though this does not show the exact ratio of children to adults, 
in the entire number of cases it is apparent that children 
greatly preponderated. 

The more advanced the age after childhood, the less the 
liability to this disease ; so that after the middle period of life 
few cases occur, and after the age of fifty years there is nearly 
an immunity. The oldest two observed by Dr. Smith had 
attained the ages respectively of forty-seven and sixty-three 
years. 

Symptoms. — ^Dr. Smith related two cases, which showed 
aboi;tion of the malady, and one which continued nearly the 
usual time, but in so mild a form that the patient was able 
to sit daring a considerable part of the sickness. In all the 
cases which he has observed, and in the records of published 
cases which he has examined, cerebro-spinal fever began be- 
tween 12 M. and 6 a. m. The fact that it does not commence 
after the repose of night till several hours of the day have 
passed, shows the propriety, as will be seen hereafter, of en- 
joining a quiet and regular mode of life free from excitement, 
and with sufficient hours of sleep during the time that the 
epidemic is prevailing. 

Cerebro-spinal fever usually has no premonitory stage, or 
it is so slight as to escape notice. Exceptionally there are 
certain premonitions for a few hours or days, such as languor, 
chilliness, etc. Premonitions occur more frequently in mild 
than in severe forms of the fever. The ordinary mode of 
commencement in a typical or somewhat severe case is as fol- 
lows : The patient has a rigor or chill, or rarely two or three 
of them at irregular intervals of some hours. One patient, 
an adult female, had three or four pretty severe chills, the last 
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occurring, from recollection, as late as the fourth day. Chil- 
dren often have clonic convulsions in place of the chill, or 
immediately after it, partial or general, slight or severe. 
Apathy, more or less profound stupor, or less frequently deli- 
rium, succeeds. In the gravest cases semi-coma occurs, from 
which the patient is with diflSculty aroused, or profound coma, 
which, in spite of prompt and appropriate treatment, may 
prove speedily fatal. If aroused to consciousness, he now 
complains of violent headache, with or without, or alternating 
with equally, severe neuralgic pains in the neck, some part 
of the trunk, or in one of the extremities. The pupils are 
dilated, or less frequently contracted, and they respond feebly, 
or not at all, to light. Often they oscillate, and occasionally 
one is larger than the other. 

Vomiting, with little apparent nausea, is also an early and 
prominent symptom, evidently having a cerebral origin. It 
occurred as an initial symptom in fifty-one of fitty-six cases 
observed by Dr. Sanderson. Of sixty-one cases observed by 
Dr. Sewell and the writer, neither its presence nor absence 
was recorded in thirteen cases, its absence in only one, and its 
presence as an early symptom in forty-eight cases. 

Unlike typhus and typhoid fevers, the temperature is usu- 
ally as elevated on the first day as, and sometimes more so 
than, subsequently. Indeed, the highest temperature which 
the writer observed in any case was only two or three hours 
after the commencement of the attack in a child of three 
years, namely, a temperature of 107f °. 

Exceptionally the initial symptoms occur in a more grad- 
ual manner, becoming by degrees more severe, so that a few 
days elapse before they are so pronounced that a clear diag- 
nosis is possible. The febrile movement, headache, neuralgic 
pains, lassitude, vomiting, and fretfulness, though pretty uni- 
formly present in the commencement, are not in these cases 
so severe at this period as to excite any apprehension. 

Symptoms pertaining to the Nfroous System. — Pain, al- 
ready described as an initial symptom, continues during the 
acute period of the malady. It is ordinarily severe, eliciting 
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moans from the sufferer, but its intensity varies in different 
patients. Its most frequent seat is the head, where it may be 
frontal or occipital. It is described as sharp, lancinating, or 
boring. It is also common in the neck, especially the nucha, 
the epigastrium, umbilical and lumbar regions, in one or more 
of the limbs, and along the spine (rachialgia). It shifts from 
place to place, but it is commonly more persistent in the 
head and along the spine than elsewhere. The patient, if old 
enough to speak, and not delirious or too stupid, often ex- 
claims, " Oh my head 1 " from the intensity of his suffering, but 
after some moments complains equally of pain in some other 
part, while perhaps the headache has ceased, or is milder. In 
a few instances the headache is absent, or is slight and tran- 
sient, while the pain is intense elsewhere. After some days 
the pains begin to abate, and by the close of the second week 
they are much less pronounced than previously. Vertigo oc- 
curs with the headache, so that the patient reels in attempting 
to stand or walk. Contributing to the unsteadiness of the 
muscular movements is a notable loss of strength, which occurs 
earlv and increases. 

The state of the patient's mind is interesting. It is well 
expressed in ordinary cases by the term apathy or indifference, 
and between this and coma on the one hand, and acute deliri- 
um on the other, there is every gradation of mental disturb* 
ance. Sometimes patients seem totally unconscious of the 
word or presence of those around them, when it appears subse- 
quently that they understood what was said or done. Deliri- 
um is not infrequent, especially in the older children and 
adults. Its form is various, most frequently quiet or passive, 
but occasionally maniacal, so that forcible restraint is re- 
quired. It sometimes resembles intoxication, or hysteria, or 
it may appear as a simple delusion in regard to certain sub- 
jects. Thus, one of Dr. Smith's patients, a boy of five years, 
appeared for the most part rational, protruding his tongue 
when requested, and ordii^arily answering questions correctly, 
but he constantly mistook his mother, who was always at his 
bedside, for another person. Severe active delirium is com- 
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monly preceded by intenBiB headache. In favorable cases the 
delirium is usnallj short, but, in the unfavorable, it is apt to 
continue with little abatement till coma supervenes. 

On account of the pain and disordered state of mind, pa- 
tients seldom remain quiet in bed, unless they are comatose, 
or the disease is mild, or so far advanced that muscular move- 
ments are difficult from weakness. In severe cases they are 
ordinarily quiet a few moments, as if slumbering, and then, 
aroused by the pain, roll or toss from one part of the bed to 
another. One of the writer^s patients, a boy of five years, re- 
peatedly made the entire circuit of the bed during the spells 
of restlessness. In mild cases patients lie quiet, usually with 
their eyes closed, except when disturbed. 

All writers record a general hypersesthesia of the skin. 
Few patients that are not in a state of profound coma are free 
from it during tlie first weeks, and it increases materially the 
suffering. Frictions upon the surface, and even slight press- 

separating the eyelids for the purpose of inspecting the eyes, 
and moving the limbs, or changing the position of the head, 
evidently increase the suffering, and are resisted. Dr. Smith 
sometimes observed such outcries, from slowly introducing the 
thermometer into the rectum, that he was forced to believe 
that the anal, and perhaps rectal, surface was also hyper-sen- 
sitive. The hypersesthesia has diagnostic value, for there is no 
disease with which cerebro-spinal fever is likely to be con- 
founded in which it is so great. It is due to the spinal menin- 
gitis, and is appreciable even in a state of semi-coma. 

Tonic contraction of certain muscles, or groups of muscles, 
is present in all typical cases. In a small proportion of pa- 
tients it is absent, or is not a prominent symptom, namely, in 
those in whom the encephalon is mainly involved, the spinal 
cord and meninges being but slightly affected, or not at all. 
This contraction is most frequent and marked in the muscles 
of the nucha, causing retraction of the head, but it is also 
common in the posterior muscles of the trunk, producing 
opisthotonos, and in less degree in those of the abdomen and 

S3 
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lower extremities, and hence the flexed position of the thighs 
and legs, in which patients obtain most relief. The muscnlar 
contraction is not an initial symptom. The writer ordinarily 
first observed it about the close of the second day, but some- 
times as early as the dose of the first day, and in other instances 
not till the close of the third day. Attempts to overcome the 
rigidity, as by bringing forward the head, are very painiiil, and 
cause the patient to resist. In young children having a mild 
form of the fever, with little retraction of the head, the rigid- 
ity is sometimes not easily detected. Dr. Smith has been able 
in these cases to satisfy himself and the friends of its presence, 
by observing the difficulty with which the head is brought for- 
ward on presenting to the patient a tumbler with cold water, 
which is craved on account of the thirst. The usual position 
of the patient in bed is with the head thrown back, the thighs 
and legs flexed, with or without forward arching of the spine. 
The muscular contraction continues from thi*ee to five weeks, 
more or less, and abates gradually ; occasionally it continues 
much longer. Through the kindness of Dr. Griswold, of 
Thirtieth Street, the writer was allowed to see an infant of 
seven months in the tenth week of the disease. It exhibited 
great fretfulness, decided prominence of the anterior fontanelle, 
probably from intracranial serous effusionj and marked rigidity 
of the muscles of the nucha with retraction of the head. 

Paralysis occasionally occurs, but is less firequent than we 
would be led to expect froni the nature of the lesions. It may 
occur early, but it is more frequently a late symptom. It 
may be limited to one or two of the Umbs, as a leg, or arm and 
leg, or it may be more general. Thus, a man treated by Dr. 
Law, in the Dublin epidemic of 1865, could move neither arms 
nor legs, and Wunderlich saw a patient who had paralysis of 
both lower extremities and a considerable part of the trunk. As 
the paralysis is due to inflammatory processes in the cerel)ro- 
spinal axis, it usually disappears in a few weeks as the inflam- 
mation abates, and convalescence is established, but it may be 
more protracted. Thus in Wunderlich's case there was only 
partial recovery after the lapse of five months. 
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Digestive System, — The tongue is ordinarily lightly cov- 
ered with a whitish fur. Occasionally, in cases attended with 
great prostration, the fur is dry and brown, but only for a few 
days, when the moist, whitish fur succeeds. The habitual 
brownish and dry fur on the tongue, and sordes upon the 
teeth, so common in typhus and typhoid fevers, are seldom 
observed in uncomplicated cases of this disease. Vomiting 
which was described as an initial Bymptom, nsuaUy ceases in a . 
few hours, or not till the lapse of several days, and it fre- 
quently recurs at intervals during the periods of recrudescence, 
which are common in the progress of the fever. It occurs 
with little eflTort, often like a regurgitation, as is common 
when this symptom has a cerebral origin. The ejecta consist 
at first of the contents of the stomach, and afterward partly 
of bile. It does not diflfer as a symptom from the vomiting 
which is so common in sporadic meningitis. Having a similar 
origin is a sensation of faintness or depression, referred to the 
epigastrium. 

The appetite is poor or entirely lost during the active 
period of the malady, and it is not fully restored till convales- 
cence is well advanced. On account of the imperfect nutri- 
tion, patients progressively waste, and when the case is pro- 
tracted there is always notable emaciation. Thirst, already 
Blinded to, and mof e or less constipation, are common, but the 
latter readily yields to purgatives. On the other hand, 
<iiarrhoea sometimes precedes and accompanies the disease. 
The wi'iter observed this in a few instances in 1872, when the 
weather had become warm. The patients were young chil- 
dren. 

Pvlse, — ^In children this is constantly accelerated, except 
occasionally in the comatose state. It is liable to daily varia- 
tions in frequency, which seem erudden and without appreci- 
able cause. In most inflanmiatory and febrile diseases, exacer- 
bations commonly occur in the latter part of the day, but in 
this disease they do not seem to be influenced by the time in 
the day, so that sometimes the pulse is most frequent and 
temperature higliest in the morning, sometimes in the evening. 
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and then again in the middle of the day. In favorable adult 
cases the pnlse often remains nnder 100, and in certain 
patients it scarcely has more than normal frequency ; but if 
the type is severe it rises i6 110, 120, or npward. 

Temferai/wre. — ^The internal temperature is always above 
the normal standard dnring the active period of the disease. 
The highest temperature observed in about fifty cases was 
107f ""y which was on the first day, and the lowest %^. There 
are greater and more sudden variations in this symptom than 
occur in any other inflammatory and febrile disease. 

Itespiraiory System. — There are usually no notable symp- 
toms pertaining to the respiratory system, except when the 
disease is complicated with pulmonary congestion, inflamma- 
tion, or oedema. Intermittent, sigliing, or irr^nlar respira- 
tion is less freqnent in cerebro-spinal fever than in sporadic 
meningitis ; but it does occur. In thirty-one observations in 
children who had the disease without complication, the aver- 
age respirations were forty-two per minute, while the average 
pulse was 137. The fact that the respiration as compared 
with the pulse was proportionately somewhat more firequent 
than in health, was probably due to tonic contraction, more or 
less pronounced, of certain of the muscles concerned in the 
respiratory movements. 

Cutaneous Sv/rfaoe. — The features may be pallid, of nor- 
mal appearance, or flushed in the first days of the disease ; but 
in advanced cases they are pallid, as is the skin generally. A 
circumscribed patch of deep congestion often appears, as in 
sporadic meningitis, upon some parts of them, as the cheek, 
forehead, and ear, and after a short time disappears. Friction 
for a moment upon any part of the surface, when the temper- 
ature is not reduced, produces the same appearance — a fact to 
which Trousseau and others have called attention as regards 
sporadic meningitis. 

The following are the abnormal appearances of the skin 
which Dr. Smith has most frequently observed : 1. Papilli- 
form elevations, due to contraction of the muscular fibres of 
the corium, namely, the so-called goose-skin. This is not 
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uncommon in the first weeks. 2. A dusky mottling, also 
common in tbe first and second weeks, in grave cases, and 
most marked where the temperature is reduced. 3. Numer- 
ous minute red points over a large part of the surface, bluish 
spots, a few lines in diameter, due to extravasation of blood 
under the cuticle, resembling bruises in appearance, and large 
]mtche6 of the same color, an inch or more in diameter, less 
common than the others, and usually not more than two or 
three upon a patient. These last the writer believes, from cer- 
tain observations, are sometimes the result of bruises which the 
patients receive during the spells of restlessness. 4. Herpes. 
This is common. It sometimes occurs as early as the second 
or third day, but in other instances not till toward the close of 
the first week or in the second. The number of herpetic 
eruptions varies from six or eight to a dozen or more. This 
afiection evidently has a neuropathic origin, the vesicles occur- 
ring chiefly on those parts of the surface which are supplied by 
branches of the fifth pair of nerves. Its most common seat is 
upon the lips, but the writer has occasionally observed it 
upon the mucous membrane of the nasal and buccal surfaces, 
upon the cheek, around the ears, and upon the scalp. 

During the first days the skin is apt to be dry. After- 
ward perspirations are not unusual, and free perspirations 
sometimes occur, especially about the head, face, and neck. 
The quantity of urine excreted is normal, or it may be in 
excess of the normal amount. It occasionally contains a 
moderate amount of albumen, and in exceptional instances 
cylindrical casts and blood-corpuscles. A deposit of urates in 
the urine is not infrequent, but this so often occurs in inflam- 
matory and febrile diseases that it is of little moment. 

Arthritic inflammation, apparently of a rheumatic charac- 
ter, has been occasionally observed in most epidemics. It is 
commonly slight, producing merely an oedematous appearance 
around one or more joints. Thus, in one case, which came 
under the writer's notice, and which was subsequently fatal, 
the parents, who were poor, and were therefore without medi- 
cal advice till the case was somewhat advanced, had already 
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diagnosticated rheumatiBin on account of ])affinea6, which thej 
liad noticed around one of the wrists. 

Ths orga/M of the special senses are more or less involved 
in most cases, and the eye and ear are not infrequently the seat 
of serious lesions. Taste and smell are rarely affected, so far 
as known, but it is possible that they may sometimes be per- 
verted or even temporarily lost during the time of greatest 
stupor. In one case at least the smell in one nostril was 
entirely lost. The affections of the eye and ear are the most 
important and interesting of those of the special senses. 
Strabismus is common. It may occur at any period of the 
fever, continuing a few hours or several days, and it maj 
appear and disappear several times before convalescence is 
established. Occasionally it continues several weeks, but 
wit)i few exceptions the parallelism of the eyes is finally 
restored. In a boy of five years, whom Dr. Smith saw the 
last three months after convalescence, there were still conver- 
gent strabismus of the right eye and double vision. 

Changes in the pupils are among the first and most notice- 
able of the initial symptoms, as I have already stated in de^ 
scribing the mode of commencement. . These are dilatation, less 
frequently contraction, oscillation, inequality of size, feeble 
response to light, etc. Most patients present one or more of 
these abnormalities of the pupils, and they eontinue during 
the first and second weeks, and gradually abate, as the condi- 
tion of the patient improves. Inflammatory hypersemia of 
the conjunctiva often occurs. It commences early, and now 
and then the conjunctivitis is so intense that considerable 
tumefaction of the lids occurs, with a free muco-purulent 
secretion. The false diagnosis has indeed been made of puru- 
lent ophthalmia, in cases in which this affection of the lids was 
early and severe. But such intense inflammation is quite ex- 
ceptional. More frequently, there is a uniform diffused red- 
ness of the conjunctiva, not so dusky as in typhus, and the 
injected vessels cannot be so readily distinguished as in that 
disease. 

In certain cases, almost the whole eye (all, indeed, of the 
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important constituents) becomes inflamed ; the media grow 
cloudy, the iris discolored, and the pnpils uneven, and filled up 
with fibrinous exudation. The deep structures of the eye can- 
not, therefore, be readily explored by the ophthalmoscope, but 
they are observed to be adherent to each other, and covered by 
inflammatory exudation. They present a'dusky-red, or even 
a dark color, when the inflammation is recent. Exceptionally, 
the cornea ulcerates, and the eye bursts, with a loss of more or 
less of the liquids, and shrinking of the eye. But ordinarily 
no ulceration occurs, and, as the patient convalesces, the 
oedema of the lids, hypereemia of the conjunctiva, the cloudi- 
ness of the cornea, and of the humors, gradually abate, and 
the exudation in the pupils is absorbed. The iris bulges for- 
ward, and the deep tissues of the eye, viewed through the 
vitreous humor, which before had a dusky-red color from 
hypersemia, now present a dull-white color. The lens itself, 
at first transparent, after a while becomes cataractous. Sight 
is lost, totally and forever. This form of ophthalmia is some- 
times rapidly developed, as in the following example : 

On July 5, 1873, the writer was called to a boy, five 
years of age, who had reached the tenth day of cerebro-spinal 
fever without apparently any afifection of the eyes, as both 
presented the normal appearance. On the following day tlie 
left eye was red and swollen from the inflammation and 
chemosis, so that the Uds could not be closed, and the media 
were cloudy. Death occurred on the same day. 

If the patient live, the volume of the eye diminishes, as 
the inflammation abates to less than the normal size, even 
when there'has been no rupture, and divergent strabismus is 
apt to occur. Prof. Knapp says : " The nature of the eyo- 
afifection is a purulent choroiditis, probably metastatic." For- 
tunately, so general and destructive an inflammation of the 
eye, as has been described above, is comparatively rare. On 
the other hand, conjunctivitis of greater or less severity, and 
hyperaemia of the optic disk, consequent on the brain-disease, 
are not unusual, but they subside, leaving the function of the 
organ unimpaired. 
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Inflammation of the middle oar, of a mild grade and enb* 
Biding withoat impairment of hearing, is common. The mem- 
brana tympani, daring its continnance, presents a dall-yellow- 
ish, and in places a reddish hue. Occasionally a more severe 
otitis media occars, ending in suppuration, perforation of the 
membrana tympani, and otorrhcea, which ceases after a vari- 
able time. Bat otitis media is not the most severe affection 
of the sense of hearing. Certain patients lose their hearing 
entirely and never r^ain it, and that too with little otalgia, 
otorrhoea, or other local symptoms, by which so grave a rer 
suit can be prognosticated. This loss of hearing does not 
occur at the same period of the disease in all cases. Some of 
those who become deaf are able to hear as they emerge from 
the stupor of the disease, bat lose this function during conva- 
lescence, while the majority are observed to be deaf as soon 
as the stapor abates and fall consciousness returns. 

Two important facts have been observed in reference to 
the loss of hearing in these patients, namely, it is bilateral 
and complete. When flrst observed it is sometimes complete, 
but in other instances it is partial, and when partial it gradu- 
ally increases till after some days or weeks, when it becomes 
complete. Dr. Smith has the records of ten cases of this loss 
of hearing, or about one in ten of the total number of cases 
which have either come under my observation or have been 
reported to me by physicians in whose practice they occurred. 
One was a young lady, and the others children under the age 
of ten years. Prof. Enapp has examined thirty one cases. 
" In all," says he, " the deafness is bilateral, and, with two ex- 
ceptions of faint perception of sound, complete. Among the 
twenty-nine cases of total deafness there was only one who 
seemed to give some evidence of hearing afterward.'' 

One theory attributes the loss of hearing to inflammatory 
lesions, either at the centre of audition within the brain, or in 
the course of the auditory nerves before they enter the audi- 
tory foramina. Thus Still6 says : " This symptom appears to 
depend chiefly upon the pressure of the plastic exudation in 
which the nerves are embedded." The other theory attributes 
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the loBS of hearing to inflammatory disease of the ear, and es- 
pecially of the labyrinth. Dr. Sanderson, who is an advocate 
of this latter theory, remarks as follows : ^^ As regards the na- 
tnre of the affection, there appears to be good reason for be- 
liering that, like the blindness observed under similar circum- 
stances, and sometimes in the same cases, it is dependent on 
inflammatory changes in the organ of hearing itself. Dr. 
Klebs was kind enough to show me in the pathological muse- 
um of the Charit6, at Berlin, a preparation of the internal ear 
of a soldier who had died of epidemic meningitis complicated 
with deafness, in which fibrinous adhesions existed between 
the bones of the internal ear and the walls of the vestibule. 
Dr. Klebs stated that in the recent state the mucous lining 
of the vestibnle was detached." In the case of a young 
woman who was deaf from the commencement, and died on 
the eighth day, ^^ both tympana were natural, but in the left 
membrana tympani was found a dense white thickening as 
large as a pin's-head. On the same side the lining membrane 
of the semicircular canals was distinctly thickened and loos- 
ened, and in the anterior canal there were semi-fluid purulent 
masses." Prof. Knapp also states : ^^ The nature of the ear- 
diseaee is, in all probability, a purulent inflammation of the 
labyrinth." According to him no disease of the middle ear 
could cause such complete deafiiess, and, as evidence that the 
deafiiess is not due to central disease. Dr. Gruening obtained 
by electrization the normal reaction of the auditory nerve 
within the cranium. Moreover, if the lesion which destroys 
hearing is within the cranium, why is not the function of the 
other cranial nerves also abolished ? Drs. Keller and Lucae 
have also, in three post-mortem examinations, found evidences 
of disease of the labyrinth. 

An ailment in support of the former of these theories is 
the fact that the lesion which produces the deafness is not 
ordinarily attended by any marked subjective symptoms ref- 
erable to the ear, as otalgia, etc. Again, the fact that the 
deafness is always bilateral, and simultaneous in the two ears, 
comports better with the doctrine of a central lesion than with 
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that which locates the lesion in the ear. Bat the tme theory 
can only be positively established by dissections, and, as we 
have seen, seyend past-morterfh examinations have rerealed 
inflammatory disease of the labyrinth in those who have died 
having this form of deafiiess, while in no case, so &r as I am 
aware, has the ear been found free from inflammatory lesions. 
Therefore, the theory which ascribes the deafness to disease of 
the ear is much better established than the other, and in the 
present state of our knowledge we most accept it. Moreover, 
most of the aorists of this city, who have had excellent op- 
portunities to examine these cases, believe in this theory. 

Treatment. — ^In the opinion of the writer, bromide of 
potassium should be employed internally in the first days of 
the disease as a nervous sedative, and in order to diminish the 
active congestion of the cerebro-spinal axis. Abstraction of 
blood by leeches or otherwise is in most instances improper. 
General sustaining measures are required, and after the bro- 
mide is discontinued tonics are useful. A small dose of mor- 
phine or other opiate relieves the pain effectually and safely. 
The head and nucha should be covered with a bladder or bag 
of ice till the active period of the fever has passed, and coun- 
ter-irritation should be employed over the nucha, and along 
the spine. 

On the conclusion of the reading of this paper — 
Dr. D. B. St. John Boosa said that, in common with the 
other Fellows of the Academy, he would have preferred to 
hear the whole of Dr. Smith's valuable paper, so much of 
which had been omitted, than to make any remarks himself. 
The poat-mortem examinations of the ears of persons who had 
become deaf from cerebro-spinal meningitis were as yet very 
few in number, and we could not say, with any certainty or 
even with any great probability, what was the lesion in the 
ear, or just where it was situated. Some few years ago Vol- 
tolini, of Breslau, asserted that an inflammation of the laby- 
rinth was sometimes mistaken for cerebro-spinal meningitis. 
The speaker, like other physicians not in general practice, had 
few o]>portunities to see cases of aural disease occurring in the 
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course of " spotted fever," until the constitutional disease bad 
run its course ; but he was inclined to believe that Voltolini 
was correct, and that there was a disease of the internal ear 
which was occasionally mistaken for cerebro-spinal meningitis. 
The Academy then adjourned. 



Stated Meethto, June 19, 1873. Du. Austin Flint, President, in 

TiiB Ohaib. 

The Seceetaby announced the death of Dr. S. Conant 
FosTEB, formerly Recording Secretary and Vice-President of 
the Academy, at Nassau, N. P., on the 18th of April last, in 
the fifky-sixth year of his age. 

Dr. R. J. O'SuLiJVAN then read a paper on " The Hy- 
giene of the Primary Schools," which was discussed by Drs. 
Agxew, Jacobi, and Peters. (Published elsewhere.) 

The Academy then adjourned to September 18, 1873. 



Stated Meeting, Septembeb 18, 1873. Dr. Austin Flint, Pbesidsnt, 

IN the Chaib. 

The President announced the death of Dr. R. Cressok 
Stiles, aged forty-two years, on April 19th ; Henry S. IIewit, 
aged forty-seven years, on August 19th, and J. H. Vander- 
VEER, aged fifty-five years, on August 20, 1873, Fellows of the 
Academy. Ho also announced the receipt of the following 
named books, as contributions to the library ; " The Medical 
and Surgical History of the Rebellion," Vol. I.,' Parts 1 and 2, 
from the Surgeon-General's Office ; " Report of the Columbia 
Hospital for Women, at Washington, D. C," from Dr. J. H. 
Thompson; The JEdinhurgh Medical and Surgical Journal 
for July and August, 1873; and six pamphlets on surgical 
subjects, from Dr. F. Diohiara, of Palermo, Italy. 

Prof. S. M. Moore, of Rochester, N. T. (by invitation), 
read a paper on " Epiphyseal Fracture at the Superior End 
of the Os Humeri." 

The Academy then adjourned. 
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Stated Meetdto, Octobkb 2, 18T3. Ds. Aubtdt Fldtt, PBEsmsirr, 

IS THX Chair. 

TnB PfiEsroEST announced the receipt of " Circulars of In- 
formation of Bureau of Education," Nob. 1, 2, and 3, as a con- 
tribution to the library. 

Drs. Henbt D. INiooll and Samuel H. Obton were elected 
Resident Fellows. 

Dr. J. G. Adaub, Corresponding Secretary, announced the 
death of Dr. Augfstb Nelatok, of Paris, France, a Corre- 
sponding Fellow of the Academy. 

Dr. Zomsi O. Stoxe read a memoir of the late Dr. Samuel 
CoNANT FosTEE, formerly Becording Secretary and Vice-Presi- 
dent of the Academy. 

Dr. L. M. Yale then read a paper entitled " The Anti- 
pyritic Treatment of Fever." 

The A.cademy then adjourned. 



Stated MsETcra) Octobsb 16, 1878. Db. AusTiar Flint, PfissmBNT, dt 

THB ChaIB. 

The Pbesident announced the receipt of the Edmburgh 
Medical Journal for September, and the first seven numbers 
of the Sanitarian^ presented by the author, Dr. A. N. Bell. 

Dr. J. G. Adams, Corresponding Secretary, read a memoir 
of the late Dr. Augusts N^laton. 

Dr. "W. H. Thomson then read a paper entitled "The 
Management of the Alimentary Canal in Disease." 

Dr. O'SuLLivABT, in behalf of the special committee ap- 
pointed, read resolutions in memory of the late Dr. H. S. 
Hewtt. 

The Academy then adjourned. 



Stated MEETiiyo, Novembeb 6, 1873. Db. Austin Flint, Pbssident, 

IN the Ohaib. 

Dr. Edward C. Seguin was elected a Resident Fellow. 
Dr. Adams, Corresponding Secretary, announced the death 
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of Sir Henry Holland, of London, England, a Corresponding 
Fellow of the Academy. 

The Secretary announced the death of Dr. Samuel Bloib, 
a Eesident Fellow of the Academy. 

Dr. Austin Flint, Jr., then addressed the Academy on 
the subject of " Cholestinsemia." 

Dr. 0* A. Leale read the following paper : 



ON INTRA-REOTO-ABDOMINAL EXPLORATION. 

BY CHABLES A. LEALE, M. D. 

Mb. Pkesident and Gentlemen of the Academy: 

We can easily imagine how the examination of the abdo- 
men, by passing the hand through the rectum, will prove a val- 
uable means of diagnosticating certain pathological conditions 
of the uterus, ovaries, bladder, intestines, liver, kidneys, and 
sometimes the stomach and spleen ; as the following history 
shows: 

While the patient was under the influence of an anaesthetic, 
my hand was readily passed through the anus, thence along 
the rectum, and beyond the sigmoid flexure of the colon to its 
descending portion, after which it was easily pressed from one 
side of the abdomen to the other ; then superiorly to a distance 
four inches above the umbilicus, where the finger-points were 
distinctly felt, and counted through the abdominal parietes, 
when Dr. Sears pressed with his hand from the outside against 
them. The mode of proceeding was as follows : While the 
patient was lying on her back, with head very low, to accel- 
erate the cerebral circulation, I covered my hand and entire 
forearm with lard ; then, with fingers held cone-shaped, the 
hand was slowly, and with great care, passed through the 
anus, with much less difficulty than is usual when the hand is 
passed, jp(?*^j?a/^t^m, into the uterus. After passing the entire 
hand beyond the sphincter ani, a minute's pause was made, 
then the hand was gradually passed gently along the rectum, 
until the curve and constrictions of the sigmoid flexure were 
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reached, when another monaent's panee was made wliile the 
finger-points were approximated oone-like; the hand was then 
slowly, gradnallj, and with great care, pressed forward, then 
the fingers were separated, when the constrictions were easily 
overcome, and the hand poshed through the part dilated: 
digital dilatation was thns continued, until the hand had passed 
into the descending colon — the sensation imparted while 
overcoming the constrictions exactly resembling that pro- 
duced when a partiallyHspoiled silk elastic is being drawn out, 
or, to use an exact mode of communication, I should say, 
one-tenth tearing to nine-tenths stretching. With the hand 
in the descending colon, and the finger-points sixteen inches 
beyond the anus, I found that the hand could be passed firom 
side to side, and up and down, within the abdominal cavity, 
to the right side as far as the liver, and superiorly to a dis- 
tance four inches above the umbilicus, at which point Dr. U. 
Thatcher Sears felt and counted the different points of my 
fingers, as two or more were extended, to enable him to con- 
firm what I bad previously stated, when I pressed the hand 
in the abdominal cavity against my other hand held outside 
on the surface, near the stomach. The hand, while being 
withdrawn, was made to explore the surroundings ; the return 
through the sigmoid flexure was without resistance, and the 
hand was again in the rectum, when the wonderful ease by 
which uterine or ovarian conditions could be diagnosticated 
with such certainty was clearly proved. As the woman had 
dysmenorrhoea, this gave me an opportimity to seek for its 
cause. With great ease the ftmdus uteri was grasped in the 
palm of the hand, and examined — which could be done, by 
gliding the fingers over it, with nearly as much ease as if it 
were examined from an opening above the pubes. 

The uterus was retroverted, and much hypertrophied, and, 
although she had not borne children for over ten years, was 
about five inches wide. At one portion quite a prominence 
was felt, which I diagnosticated as an interstitial fibroid, size 
of an English walnut, about four inches in circumference. 
The hand was then passed from one ovary to the other, then 



New York Academy of Medicine. 861 

"Withdrawn ; not having the slightest sign of blood nor emitting 
any odor of chloroform. 

I should state that, before the woman had attempted 
suicide, she had thoroughly evacuated her bowels, which 
necessarily greatly expedited the passage of the hand. 

She is very large, weighing about two hundred pounds ; 
has a fat pendulous abdomen, measuring forty-nine and a half 
inches in circumference at the umbilicus. My hand had been 
introduced sixteen inches, and the greatest dilatation of the 
anus was ten inches, corresponding to the largest circum- 
ference of the forearm. 

Prof. Frank H. Hamilton, in the second edition of his 
work on Surgery, states: "It is possible, indeed, to introduce 
the whole hand into the rectum, and remove whatever it may 
contain, as my pupils at Bellevue saw me do during the 
winters of 1869-'70." 

Prof. William H. Van Buren, in his lectures on " Diseases 
of the Rectum," 1870, states : " We have a means at our com- 
mand for thorough exploration of the rectum, with a patient 
under the full influence of an anesthetic ... On a table of 
proper height and in a good light, the trunk of the body in 
the prone position, with outspread arms, and the hips properly 
elevated, so that the intestines gravitate toward the dia- 
phragm ... I have often, with the aid of Sims's speculum 
vaginsB alone, obtained an excellent view of the whole internal 
smface of the rectum as high up as its termination in the 
sigmoid flexure of the colon." 

In an article on the " Reduction of the Womb," in the 
American translation of Velpeau^s " Operative Surgery," by 
Dr. Mott, 1847, vol. iii., p. 798, after speaking of the different 
methods, it states : " If all these resources fail, we may, should 
it be practicable, imitate Dusaussoy, who, introducing the 
entire hand into the intestines, was enabled to overcome difli- 
culties which no other means could remove but that." 

Prof. Fordyce Barker, in 1856, was called in consultation 
by Dr. Hosack to see a woman between three and four months 
pregnant, whose bladder had become very much distended 
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with urine in consequence of a retroverted uteros pressing 
against the neck of the bladder. Several had in vain made 
attempts to relieve her by passing a catheter ; this Dr. Barker 
also tried to do as the others had done, but, finding it impossi- 
ble, he introduced his entire hand through the anus, pushed 
the uterus upward and forward, then was easily enabled to 
introduce the catheter, and empty the bladder. After this 
replacement of the uterus, no further trouble followed ; the 
woman went her foil term, and was delivered of a healthy 
child. 

In 1858 Dr. Barker resorted to the same procedure. In 
this instance he was requested by Dr. Duggan to see a lady 
advanced to the fourth month of her pregnancy, but who, in 
consequence of a retroverted uterus, was threatened with an 
abortion. By means of the hand in the rectum, he replaced 
the uterus, thereby relieving distressing symptoms, when the 
woman went nine months and gave birth to a large child. 
Again in 1869, in consultation with Dr. John E. Stillwell, 
Dr. Barker replaced a retroverted uterus, which was the cause 
of intense pain at the fourth month of pregnancy, with the 
same good results. 

In surgical literature we have abundant evidence that 
digital and sometimes manual examination of the terminal 
portion of the rectum has been for many years a recognized 
means of diagnosticating diseases near the anus, but to Prof. 
G. Simon, I believe, 13 due the honor of making a great ad- 
vance, and reaching the sigmoid flexure, for the purpose of 
exploring the lower portion of the abdominal cavity. {See 
American JowmaL of the Medical Sciences for July, 1873.) 
To do as Profc Simon had done, and even more, to pass my 
hand beyond the sigmoid flexure, was found to be a very easy 
procedure, in the case narrated, where we had a fat, pendulous 
abdomen, such a one, if necessity required, as would present 
the most difficult obstacles for an '^ extrsrabdominal manual 
exploration." In the London Lancet translation. Dr. G. Simon 
is made to state : ^^ It is possible to introduce the whole hand 
into the rectum, without producing, any serious lesion. Dila- 
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tation may be performed with or without previous section of 
the sphincters. The patient being under the influence of 
chloroform, two fingers are gently introduced, then three, then 
the whole hand, and even the forearm. After the hand has 
reached the sacro-vertebral angle, the fingers may be extended 
into the abdominal region, and explore the situation from the 
kidneys to tho umbilicus. In this manner affections of the 
uterus, the ovaries, and even the stomach and spleen, may be 
diganosed with greater certainty. On introducing only one- 
half of tho hand, the base of the uterus and the ovaries may 
be explored. In men the fundus of the bladder can be ex- 
amined, and the existence of calculi detected. In two cases 
of ovarian cysts. Dr. Simon was enabled by his procedure to 
make out the length and thickening of the pedicle, the ab- 
sence of adhesion to the walls of the pelvis, and the existence 
of fibrous tumors in the fundus of the uterus. The diagnosis 
was confirmed by the operator." 

In a lecture on the " Displacements of the Uterus," pub- 
lished in the Americam, Medical Monthly ^ amd the New York 
HevieWy August, 1860, Prof. E. E. Peaslee stated, " It is a fact 
of great practical importance that the whole hand even may be 
passed into the rectum of the male or female adult." The 
late Mr. Thomas, of London, first ascertained this fact in re- 
spect to the male. Mr. Thomas had a patient, who, in conse- 
quence of habitual constipation, had, by means of pushing a 
piece of his walking-cane along the rectum, been enabled to 
have a movement from the bowels. One day, having pushed 
the portion of cane beyond the arms, it was lost, and was 
removed by Mr. Thomas, after introducing his hand into the 
rectum, when it was easily seized and withdrawn. Dr. 
Parent also succeeded in replacing the uterus, only after he 
had passed the whole hand into the rectum. ^' And this is in 
any case to be attempted, if the reduction cannot otherwise be 
effected." At the last meeting of the Obstetrical Section of 
this Academy, Prof. Peaslee gave three illustrative cases, 
where, in each, abortion at four months was imminent, but 
was prevented by ancesthetizing the patient with ether, then 
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passing the hand into the rectum, and replacing a retroverted 
uterus, after which the pregnancy advanced to full term. 

History of my illustrative cases : 

Case I. — Mrs. H., aged forty-five years, the grandmother of 
several children, at 9^ p. m., August 28, 1873, while suflfering 
intensely from an attack of dysmenorrhoea, causing temporary 
aberration of mind, drank, with suicidal intent, two ounces, 
by weight, of pure chloroform. Half an hour after she had 
swallowed it, I was at her bedside, and found that none had 
been vomited. She was lying on the bed, profoundly anses- 
thetized, surrounded by her friends, who, in vain, were en- 
deavoring to arouse her. The bottle, labeled chloroform, 
with a mark showing the exact quantity it contained, and 
which she had taken, was handed to me. I immediately tried 
to restore her, by briskly slapping the cheeks and arms, and to 
produce emesis, with the only convenient article, viz., salt-and- 
water. About half a drachm of the former was placed on the 
back of her tongue, over which was poured two ounces of cold 
water. This caused sufficient irritation of the fauces to make 
her swallow what the mouth contained, and almost immedi- 
ately to eject the contents of the stomach, consisting of about 
half an ounce of bread in the form of an emulsion, thereby 
proving that the stomach was nearly empty when the poison 
had been taken. The ejecta did not emit the slightest odor of 
chloroform, while, at the same time, the expirations were 
strongly charged with its vapor, consequently demonstrating 
that the entire two ounces had been absorbed into the general 
circulation, and was being rapidly eliminated from the blood 
by the lungs. I then washed out the stomach by means of a 
pump; then injected about a pint of water at 100° Fahr. for 
the purpose of causing it to remove eftete material by acting 
as a brisk diuretic. 

At 10.35 the pulse was 72, respiration 48, temperature of 
skin normal, pupils moderately dilated, not in the slightest 
degree sensible to the action of a bright light when a candle 
was passed in front of them ; nor was there the least resist- 
ance when the conjunctiva was touched. 
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At 10.40 pulse 80, respirations 32. At 10^47 pulse. 104, 
respirations 40 ; touching conjunctiva, or pressing the point of 
a knife into the sole of foot and skin elsewhere, did not pro- 
duce the faintest sign of reflex action. At 11.02 the pulse was 
140, respiration 48, rectal temperature 97® Fahr. ; heart's ac- 
tion becoming distinctly more feeble, surface of body cyanotic, 
very cold, and covered with beads of perspiration, evidently 
death impending by asthenia. While withdrawing the ther- 
mometer from the rectum, I found the sphincter-ani muscles 
so completely relaxed, that it easily enabled me to guardedly 
employ direct irritation of the solar plexus of the great sympa- 
thetic nerve, and thereby almost as directly one of its plexuses, 
the phrenic or diaphragmatic plexus. This was done by pass- 
ing the hand into the descending colon, then above the umbil- 
icus, when it was moved guardedly from side to side in the 
abdominal cavity, thereby pressing and directly irritating the 
solar plexus of nerves, which simultaneously stimulated the 
respiratory act, soon followed by the first sign of returning 
consciousness. 

To prevent the continued abnormal lowering of temperature, 
artificial heat was constantly applied to the surface of the body. 
At 11.45 pulse 120, respirations 40 ; moves feet when pricked 
with point of knife. At 11.52 pulse 100, respirations 32, re- 
sists for the first time the vapor of liquor ammoniseybr^imwz., 
which produced a slight spasm of the glottis when held at nose. 
At 12.30 body was wrapped in a very hot wet blanket. At 1 
A. M., very slowly improving. At 2 a. m., improving ; does not 
answer when spoken to, but moves when severely pinched. 
She was placed in a comfortable position, and artificial heat 
continuously applied, and was now suflSciently restored to con- 
vince us that Nature would finish the convalescence that art 
had commenced. 

7 A. M. — Found her with slight febrile movement, had severe 
headache, but promising a complete and speedy recovery, 
demonstrating that the irritation of the diaphragmatic plexus 
of nerves, and the prevention of that abnormal fall in the 
temperature of the blood which is seen in most case of nar- 
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cotic poisoning, were the means that prevented death ; also 
proving the great dilatability of the anus and elasticity of the 
intestines, enabling the manipulator to pass the fingers over the 
fundus and anterior snr£Eice of the uterus, to explore over a 
much broader and higher surface of the abdomen than we 
should expect bj any manipulation when made^o^ mortem^ 
when rigor mortis had once existed, and pointing to the great 
clinical value of the use of the thermometer in cases where the 
prolonged action of an ansesthetic is required, or in cases of 
poisoning by chloroform ; and last, but not least, the great 
value of intra-recto-abdominal manual explorations. 

Three days after having taken the chloroform, she was 
working the sewing-machine. On examination, I found the 
sphincter ani normal ; that she had been able to retain her 
faeces, having had very little pain with first movement from 
the bowels ; that there had not been gastritis, the only unpleas- 
ant symptom being a headache. No trouble with intestines, 
and in a few days complete recovery followed. The sug- 
gestion to directly irritate the solar plexus of nerves was 
prompted by the remembrance of the history of another in- 
stance where chloroform had been taken to cause suicide, and 
where, by the judicious application of electricity just above 
the umbilicus for eight hours, our patient was saved. 

Case II.— On the midnight of November 15, 1869, Dr. E. C. 
Harwood sent for me to see with him a man aged twenty-eight 
years, who in vain had desired a wealthy young lady to give 
her consent to become his wife. After repeated proposals on 
his part, and procrastination on hers, at 10 p. m., in the parlor, 
while surrounded by several friends, he got down on his knees 
in front of her, begged that she would procrastinate no longer ; 
and, on her refusal, he withdrew a bottle containing one ounce 
of pure chloroform from his pocket, the entire contents of 
which he drank, at the same time, saying that he would die at 
her feet. About 12 p. m., when I saw him, he was profoundly 
ansesthetized. Dr. Harwood and myself, by means of arti- 
ficially inducing respiration, and the frequent application of 
electi:icity, succeeded at 6 a. m. in restoring him sufficiently 
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to enable ns to hope for the recovery which followed, after au 
alarming attack of pharyngitis and gastritis. In this instance 
we noticed the good effect of electricity when applied over 
the solar plexus of the sympathetic nerve, by increasing the 
force of the inspiration. But it required twice the length of 
time in the instance last narrated, when only one ounce of 
chloroform had been taken, and when electricity was applied 
to the pneumogastric, and to the diaphragmatic plexus from 
the outer surface, that it did in the first recorded case, where 
two ounces had been swallowed, and where resuscitation was 
produced by guardedly irritating the solar plexus of the great 
sympathetic nerve, by means of intra-recto-abdominal manip- 
ulation. 

The Academy then adjourned. 



Stated MEETixa — Anniveebabt — Novembeb 20, 18Y8. Db. AirsTm 

FLnrr, Pbesident, in the Ghaib. 

Des. Hknky D. Nicoll, S. H. Orton, Wm. M. Polk, Loms 
F. SoHULTZE, and E. G. Seguin, were inaugurated Eesident 
Fellows of the Academy. 

Prof. John 0. Dalton then delivered the Anniversarv 
Discourse, his theme being " The Origin and Propagation of 
Disease." Published. 

The Academy then adjourned. 



Stated Meeting, Deoembeb 4^ 1878. Db. Ansmr Fuirr, Pbbsu>ent, 

IN THE Chaib. 

Des. Edwin F. "Ward and Julius Pabigot were elected 
Resident Fellows. 

The Annual Reports were read, and officers for the ensuing 
year nominated. 

The Pbesident announced the receipt of the " Proceedings 
of the Royal Medical and Chirurgical Society of London," Vol. 
VII., No. 4, Edinburgh Medical Journal for November, 1878, 
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" Circular of Information of the Bureau of Education," No. 4 ; 
a pamphlet " On Excision of the Thyroid Gland," by P. H. 
Watson, M. D., of Edinburgh ; " A Treatise on Aphasia," by 
Fbedeeiok Batemak, M. D., presented by the author, as con- 
tributions to the library. 

The Secretary announced the death of Drs. P. B. Guern- 
sey and M. W. Williams, Eesident Fellows of the Academy. 

Dr. F. P. FosTEE then read the paper of the evening, en- 
titled : 

PROPOSITIONS IN REGARD TO ANIMAL VACCINATION. 

bt fbank p. foster, m. d., 

SIBSCTOB 07 TACCniB DEPABTIOEHT 07 THE NSW TOBK DISPSiraABT. 

Mb. Pbesident and Fellows of the Academy : 

I have not prepared a formal paper, for the reason that, 
although I have never presented this subject before any of 
the medical societies of New York, the majority of the gentle- 
men present are, I think, acquainted, at least in outline, with 
what opportunity has enabled me to observe in regard to ani- 
mal vaccination during the last three years. I have, however, 
written down certain propositions, which seem to me to em- 
body the truth concerning tl\e principal points which have 
been, and perhaps now are, to a certain extent, the subjects of 
difference of opinion ; and, in order not to take up the time 
of the Academy needlessly, I shall content myself with stating, 
orally, certain facts which go to support them. 

PBOPOsmoN I. — The vaccination of the human subject 
with animal vaccine is attended with a degree of success^ as 
regards the jproduction ofva^dnia, eqiuzl, to say the least ^ to 
that obtained by any other method of vaccination. 

I use the term " any other method " advisedly, meaning 
not merely that stored animal vaccine furnishes a degree of 
success equal to that obtained with stored humanized virus, 
but that, as I hope to show you, this degree of success is not 
exceeded even by armrto-arm vaccination, i. e., the direct trans- 
fer of fluid lymph from the arm of one child to that of another. 



New York Academy of Medicine, 369 

For the sake of comparison, we must first establish a 
standard of the degree of success which may fairly be expected 
to be attained, under ordinarily favorable circumstances, by 
the arm-to-arm method. We are not called upon to accept, 
as this standard, that phenomenal degree of success which has 
sometimes been reached by vaccinators of exceptional skill, 
such, for instance, as Mr. Marson, who, as stated by Seaton 
(" Hand-Book of Vaccination," London, 1868, p. 160), once did 
over 2,000 vaccinations without a single failure. This degree 
of success, I repeat, we are not to accept as the standard, al- 
though some of the results which I shall call your attention to 
are even more remarkable. 

I have thought it fair to take, as the standard, the results 
obtained by the vaccinators of London. I presume it will be 
generally admitted that arm-to-arm vaccination is as carefully 
and skillfully done in Great Britain as anywhere, and the pub- 
lic vaccinations of London must certainly be a fair example 
of those of Great Britain at large. I have here Mr. John 
Simon's well-known and deservedly-esteemed "Blue-book," 
entitled "Papers Eelating to the History and Practice of 
Yaccination," published in 1857. On page 72 of the work 
I find a tabular statement of the " infantine vaccinations per- 
formed in the metropolis during the triennial period 1854^'56," 
showing, in separate columns, the number of births, the num- 
ber of successful vaccinations of children under one year of 
age, the total number of such vaccinations, and the proportion 
of vaccinations to births — as they occurred in the various 
parishes composing the British metropolis. I have calculated, 
in the case of each parish, the proportion of the successful 
vaccinations to the whole number, and have added the results 
in a fifth column. In three of the parishes there were no 
failures, the percentage of successes being, as a matter of 
course, 100 ; in one parish the percentage is recorded as low 
as 85.65 ; and, in the remaining 34 parishes, the figures range 
between these two extremes. By adding together the figures 
returned from all the parishes, we find that, in the whole 
metropolis, during the three years mentioned, there were 
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132,803 vaccinations of children under one year of age, of 
which number, 127,858 were Buccessful, or 96.64 per cent. 
We may, then, I think, fairly take this percentage as our 
standard for comparison. 

Does the use of animal vaccine furnish equally satisfactory 
results? I regret that I am not able to present a complete 
report of the results obtained with the animal vaccine which I 
have furnished in such large quantities to the profession dur- 
ing the last three years, in my capacity of director of the 
vaccine department of the New York Dispensary. I have, 
however, through the kindness of a few of our professional 
brethren in the cities of Boston (and vicinity), Buffalo, and 
Baltimore, been favored with reports of the results, so far as 
known, in a very large number of vaccinations done in those 
cities, with the animal virus, during a period beginning in the 
fall of 1872, and ending early in the spring of the present 
year. The gentlemen to whom I refer are, Dr. E. C. W. 
O'Brien, Health Physician of Buffalo ; Dr. Norton Folsom, 
Besident Physician of the Massachusetts General Hospital, 
Boston ; Drs. E. M. Otis, S. W. Driver, and J. T. G. Nichols, 
of Cambridge, Mass. ; Dr. W. T. Jones, of Baltimore, Mary- 
land State Vaccine Agent ; Dr. G. G. "Worthington, and a phy- 
sician of Baltimore, whose name is not given, but who re- 
ports through Dr. Jones. Small-pox was prevalent in all 
of these cities, and the vaccinations referred to were, to a very 
great extent, done upon persons who had previously been 
successfully vaccinated. Tlie whole number of vaccinations 
reported amounts to 78,176. It is to be noted, with regard to 
the 54,140 cases reported by Dr. O'Brien, that about 3,500 of 
them were done with humanized virus. The cases were not 
distinguished in his report, so that it is not known how many 
of these 3,500 were primary and how many secondary cases. 
But, as there were no failures in primary cases, the value of 
the report is not invalidated. 

By an analysis of these reports, I have constructed the 
following tables : 
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Table I. — ^Primabt Vaccinations. 



Unl trial: 

Dr. O'Brien 

Dr. Otis. 

Dr. Driver. 

Dr.Nichols 

J^lni trial wilh thit vtriM, after 
other alUged bovine virM 
had faUed once : 

Dr. Otffl 

Fini trial with iku vinw, after 
other alUaed bovine virtu 
had failea twice : 

Dr. Otis. 

Second trial wiih thit vtrtM, after 
other alleaed bovine virus 
had failea once: 
Dr. Otis. 

Total primary Taccinations. . . . 



Wbole 
Dumber. 


iDtpect- 


Sacceas- 
ftil. 


UnsQc- 
cessftil. 


4,798 

22 

167 

16 


4,822 

22 

167 

16 


4,822 

22 

166 

16 


2 


16 


16 


14 


1 


2 


2 


2 




1 


1 


1 




6,006 


4,686 


4,682 


8 



Snccess 
per cent 



100. 
100. 
98.72 
100. 



98.83 



100. 



100. 



99.98 





Table II.— Retaccinations, including thote of Pereone toho had had BmaU^pox^ 

modified or unmodified^ natural or tnoeulaied. 






Wbole 
number. 


Inspect- 
ed. 


Sno- 
cessAiL 


Partially 
■Qcceeeri. 


Unenc- 
cesBfal. 


Bncceas 
per cent. 




Firet trial: 
Dr. O'Brien 


49,847 
64 
42 

18 

8 
6 

4 
8 


26,666 
64 
42 

18 

8 
6 

4 
8 


28,647 
88 
84 

8 

6 


13 

10 
2 

1 


2,109 
8 
8 

6 

6 

1 

8 
8 


91.00 


• 


Dr. Otis 


61.11 




Dr. Folsom , 


80.90 




^nt trial with thit virutf after 
other alleaed bovine virus 
had failea onee : 
Dr. Otis 


16.66 




Second trial : 
Dr. Otis 


00. 




Dr. Folsom 


83.33 




Second (rial wiih this virus j after 
other allfued bovine virus 
had failed onee : 
Dr. Otis 


00. 




TTiird trial: 
Dr. Otis 


00. 




Total secondary Tacolnations. . 






49,482 


26,791 


28,622 


26 


2,140 


91.69 
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Tablk Iir. — Vaccinations or Persons who had had Small-pox, modified or un- 

modified^ natural or inoeuIaUd. 



Dr, O'Brien 

Dr. Folsom 

Anonymous physician, of Bal 
tim3re 

Totals 



Whole 
number. 



Inspect- 
ed. 




Sncceas- 


Uneuo- 
cessftil. 


264 
16 


267 
2 

19 


280 


288 



Suooees 
per cent. 

49.71 
00. 

46.71 
49.29 



Table IV. — ^Yaccinatioms, eonctniing which it is not Hated, whether they were 

primary or teeondary* 



Dr. Jopes 

Dr. Worthington 

Anonymous physician, of Balti- 
more 

Dr. Forster 

Totals 



Whole 
number. 


Inspect- 


Sucoess- 


Unsuc- 
ceseftil. 


17,788 
1,768 

2,149 
2,049 


17,788 
1,768 

2,149 
888 


18,690 
1,680 

1,869 
260 


4,148 
178 

780 
188 


28,694 


22,028 


16,789 


6,289 



SncceM 
per ceo t. 

76.61 
89.87 

68.70 
66.27 

76.21 



It will be Been, sir, that these reports show a very high 
percentage of snecess — decidedly higher than the standard with 
which we set out. I would particularly call attention to the 
great proportion of successful revaccinations. With one ex- 
ception, the gentlemen who have'fumished these reports have 
not classified their successful results as "complete '' and " par- 
tial." Considering that this is generally done by those who 
report results of revaccinations, it is to be regretted that it was 
omitted in these instances ; I will, however, take the oppor- 
tunity of expressing my decided conviction that the common 
custom is erroneous. In any case, the result is either Euccess 
or failure, and we may classify degrees of imperfection ad in- 
JmUunhj to no good purpose. But, this is not the main point 
to which I would call attention : I would lay particular stress 
upon the fact that these figures are not to be taken as excep- 
tional, but that, in general, a much greater degree of success 



e " The subjects aro presumed to have been mostly adults and school-children, aud itts 
stated that '* a number of them had had small-pox." 
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ought to be attained in revaccinations tlian the profession at 
large are aware of. Daring the past summer I had the op- 
portunity of bringing these results to the attention of the 
British Medical Association, and I was then much gratified to 
hear Dr. Grrieve, who was in charge of the Hampstead Hospi- 
tal duiing the last epidemic of small-pox in London, express 
the same view, he taking my figures as a corroboration of the 
opinion. 

These results, then, such as I have read them to you from 
these tables — ^results obtained, be it noted, with stored lymph 
sent by mail or express to distances of from two hundred to 
more than four hundred miles, often a week old before it 
started, the vaccinations extending over a period of several 
months (the results being therefore not a mere " lucky hit ") 
— demonstrate, it seems to me, the utter groundlessness of the 
opinion, which even now frequently finds expression, that vac- 
cination with animal virus is unsatisfactory in regard to the 
degree of success obtained. 

When I began my investigations, this opinion was almost 
universal in this country, so that I found it a matter of great 
difficulty to persuade even my personal friends in the pro- 
fession to give the Beaugency virus a trial. The wide-spread 
prevalence of this prejudice would seem to be due, in so far, 
as least, as recent events are concerned, very largely to the un- 
favorable report of Dr. Seaton (in the " Twelfth Report of the 
Medical Officer of the Privy Council "), who visited various 
Continental cities for the purpose of observing and reporting 
upon the practice of animal vaccination as there pursued. It 
must be admitted, sir, that, considering the facts which came 
under his observation, or were brought out in his subsequent 
correspondence with those having charge of the animal vaccine 
service in certain cities, he could not have made any other sort 
of report than that which he did make. The simple truth is, 
that the results which those gentlemen obtained were far from 
creditable, and they have, no doubt, greatly hindered the prog- 
ress of animal vaccination ; all owing to what I conceive to 
have been radical errors in the methods adopted, but which it 
does not come vrfthin my present purpose to discuss. 
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Peoposition II. — The va^icima produced by the vse of ani- 
mal vaccine is genuine j and as thoroughly protectioe against 
small-pox as is that obtained hy the use of am/ other form of 
vaccine. 

This proposition is supported, apriorij by the more char- 
acteristic development, in the generality of cases, of the pock 
produced than of that which follows the use of long-humanized 
stocks. This has been often enough described, so that I need 
not dwell upon it now. I will remark, however, that oppor- 
tunities of verifying the diflTerences which have been noticed 
are rapidly growing fewer, owing to the fact that every year 
there is less and less long-humanized lymph used. 

I have here Depaul's brochure entitled " Sur la Vaccina- 
tion Animale, Discours prononc^ h PAcad^mie Imp^riale de 
M^decine dans la Stance du 3 Septembre, 1867." On page 
46, 1 find a passage which I will translate, as follows : ^^ In 
1865 I myself attempted in vain to revacdnate three children 
who had already been vaccinated with cow-pox lymph, one 
month, six weeks, and two months, previously. In one case 
I went still further : upon a child vaccinated more than six 
weeks before, I inoculated, without success, variolous virus, 
taken a half hour previously from a patient in the fifth day of 
the eruption. I have several times seen children, vaccinated 
only a few days' before with cow-pox, living with impunity in 
the same room with one or more small-pox patients." 

In my own experience there have occurred not a few in- 
stances of undoubted exposure to small-pox, in wliich, after 
revaccination with the animal virus, the disease has not shown 
itself. Possibly it would not have done so even if the re- 
vaccinations had not been done, but the accumulation of such 
cases must be allowed very great weight. 

It is not to be supposed that small-pox can never occur after 
vaccination with animal virus, even within a comparatively 
short time. I am, however, awareof only one instance in which 
it has occurred in this city. This case happened in the practice 
of the Northern Dispensary. A child was vaccinated there, 
by Dr. Warner, the house-physician, in December, 1871, the 
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animal virns being employed. Dr. Warner inspected the case 
on the eighth day, and considered the pock to be pursuing a 
regular course. I think there was no further examination, so 
that, for all that we know to the contrary, the febrile reaction 
and the areola may have been wanting. At any rate, the 
child was attacked, during th'e following March, with a very 
mild varioloid — so mild that Dr. S. F. Morris, who saw the 
child on behalf of the Board of Health, felt some hesitation, at 
first, as to the diagnosis. The child was sent to the hospital, 
where it made a rapid and complete recovery. 

Such cases, though happily not common, are met with oc- 
casionally, and were in former years, long before animal vaccine 
was used. In this book (the third volume of Sarthez et Eal- 
liet's " Traite clinique et pratique des Maladies des Enfants," 
second edition, Paris, 1861), I find, on page 117, the state- 
ment that " the youngest children are not wholly proof against 
post-vaccinal small-pox." "Thus," these authors go on to 
say, in a foot-note on the same page, " of 96 children sick with 
small-pox at the Hdpital des Enfanls^ thirty had been vac- 
cinated. Their ages were as follows: two were two yeai's 
old ; five were three years old ; one was four years old ; three 
were five years old ; two were six years old ; one was seven 
years old ; two were eight years old ; four were nine years old ; 
.two were ten years old; four were eleven years old ; one was 
twelve years old ; three were fourteen years old." 

A Fellow of this Academy (Dr. Learning), who, as I see, has 
done me the honor to be present this evening, and who, in 
former yem, was one of the house and vaccine physicians of 
the Northern Dispensary, will acquaint you, I have no doubt, 
as he has already acquainted me, with t^e facts in connection 
with certain cases of post-vaccinal small-pox in infants, which 
came under his observation at that time — long before the 
introduction of animal vaccination into this country. 

I could name a physician, also Fellow of the Academy, 
who, although now only thirty years of age, has had small-pox 
twice. His father, himself a physician, vaccinated him suc- 
cessfully at the age of thirteen months. At the age of thir- 
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teen years, he had an attack of modified gmall-pox. He was 
afterward repeatedly, but nnsnccessfully, vaccinated with 
good current lymph ; yet, at the age of twenty-two years, he 
suffered from a second attack of small-pox, and this last time 
the disease appeared in its unmodified form. All his vacci- 
nations were done with humanized lymph. 

I mention these facts, not as novelties, for they are not so 
to those who are familiar with the history of small-pox and 
vaccination, but simply to illustrate the position I take, viz., 
that small-pox, which often occurs after vaccination, and 
occasionailly after previous small-pox, is no more likely to 
occur after the use of animal than after that of humanized 
vaccine, but that neither the one nor the other is an absolute 
preventive of the disease. 

PBOPOsmoN III. — The vse of animal vaccine does not 
entail the dangerously severe local infla/mmMory and general 
febrile complications which have been attributed to it by some 
writers. 

In support of this proposition I have, as a matter of course, 
only negative evidence to offer, I may say, first of all, that, in 
our experience at the New York Dispensary, there has not yet 
been a single case of such complications, not even so much as 
a suppurating axillary gland, during the three years that we 
have used the animal virus; whereas, during the previous four 
years that I was in charge of the vaccine department, when 
we, were using humanized virus, such complications were not 
very uncommon. During that time I even observed one case 
of chronic pyaemia following vaccination. It is true that, in 
adults, the animal virus occasionally causes a smart febrile 
reaction, with nausea, chilliness, pain in the back, etc., lasting 
for perhaps twenty-four hours, but never giving occasion for 
any anxiety ; and that eruptive vaccinia^ if we may admit 
the term, is rather more frequently observed than after the 
use of the old stock. But this is rare at best, and is, more- 
over, utterly free from danger. I think that the general ex- 
perience of those who have used this virus will bear me out 
in this statement, although it is not to be assumed that never, 
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nnder any circumstances whatever, will dangerous complica- 
tions follow the use of this stock. Whenever these occur, 
however, our experience justifies us in assuming them to be 
due to extrinsic causes, as turned out to be true in regard to 
some cases reported to me by Dr, Alfred North, of Water- 
bury, Conn., last spring. Dr. North, who was using this 
virus, reported several cases of severe inflammatory (erysipe- 
loid) complications, but he also stated that his fellow-practi- 
tioners in Waterbury were getting the same results, although 
in all probability they were using dififerent stocks. At all 
events, I had not furnished them with their material. This 
fact, together with the absence of any such results in the 
practice of other gentlemen who had been supplied from the 
same lot with Dr. North, led us to conclude that the compli- 
cations alluded to were owing to some contagion localized in 
Waterbury at the time, and wholly independent of the char- 
acter of the vaccine. 

PEOPOsmoN IV. — Animal vaccine t>, equally with human- 
ized vaccinCy capable of preservation for a considerable length 
of time^ for transmission to remote parts. 

The reports which I have received in regard to virus sent 
to great distances are not as numerous as I should like them 
to be. What there are, are, with very few exceptions, favor- 
able, so far as regards quill-slips and tubes, particularly the 
former. The only instance, so far as I am aware, of the 
deterioration of quill-slips in transitu^ when sent oS in any 
considerable quantity, occurred in the terribly hot summer of 
1872, in the case of several lots sent to San Francisco. I 
have sent them to all parts of the United States, including 
the Gulf States, at every season of the year, and the results, 
so far as I have been made acquainted vnth them, have been 
almost invariably satisfactory. I may mention a striking in- 
stance which occurred in my own experience during last sum- 
mer. Being in London, I wrote to Dr. W. F. Oushman, who 
kindly took charge of the service during my absence, asking 
him to send me some quill-slips with which to vaccinate my 
own child. He sent me, by mail, eight quill-slips, which he 
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had charged on the 9th of September. The letter reached 
London after I had left there, and was forwarded to mo at 
Liverpool, arriving there the day before I sailed for home. 
Without opening the package, I placed it in my state-room 
trunk, and on arriving at New York, October 4th, I took out 
the package, intending to test the vaccine on a calf at the 
first opportunity. It escaped my attention, however, and was 
not used until October 7th, lying neglected in a warm room 
in the mean time. On the date last mentioned, I used it for 
making six insertions on a calf, and four of these were pro* 
ductive of perfect pocks. 

This I do not look upon as any thing extraordinary, for I 
have long felt convinced that, within reasonable limits, the 
length of time during which vaccine virus has been stored is 
one of the least important elements to be taken into consid- 
eration in accounting for the success or failure of any given 
series of vaccinations. I am aware that this is contrary to the 
general opinion, and I presume that a majority of the phy- 
sicians of New York are unwilling to use lymph which has 
been kept more than forty-eight hours, but I can only charac- 
terize this feeling as a prejudice — a prejudice not altogether 
devoid of evil effects ; for it often happens that lymph of one 
particular lot is more energetic, even after the lapse of a con- 
siderable length of time, than that of another lot which may 
be much more recent, so that, in any case of positive exposure 
to small-pox, I prefer to rely on lymph which I have already 
tested to my satisfaction, rather than on that which is freshest. 

In regard to tubes, I have received very few reports, but I 
have sent them to Panama and to Japan, and have been in- 
formed that they proved satisfactory. 

Crusts form an apparent exception to my proposition. 
The bovine crust, as at present cultivated, does not retain its 
virtues so long as humanized crusts do. The reasons for this, 
however, attach rather to what happens to it before it is shed, 
than to any special difficulty in its subsequent preservation. 
Crusts of all sorts I consider to be, beyond all doubt, the very 
worst form of vaccine, so that this is a matter of comparatively 
little importance. 
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PBOPOsrnoN Y. — The use of animal vaccine eliminates one 
of the elements in the causation of vaccinal syphilis^ and 
thus helps to silence the anti-vaccination agitators. 

The essential portion of tbis proposition needs, I will 
venture to say, no argument. The corollary which it in- 
cludes was powerfully illustrated by last winter's experience 
in Buffalo. When Dr. O'Brien obtained his first supplies of 
animal virus from me, he had, as he informed me, been fight- 
ing the epidemic for the better part of a year. His course of 
action was seriously hampered by the opposition which he met 
with in vaccinating the people. This opposition practically 
vanished on his being able to announce that he was employing 
animal virus, so that he was enabled to perform the large 
number of additional vaccinations mentioned in his report, 
and, in a few weeks, put a stop to the disease. 

PEOPOsmoN VI. — Animal vaccination is the most trust- 
worthy safeguard against failure of the supply of vaccine in 
emergencies. 

To illustrate the truth of this statement, Mr. President, I 
will simply relate, before I close, that, one day last winter, I 
received from the Board of Commissioners of Public Schools, of 
Baltimore, a telegraphic order for quill-slips sufficient for 6,000 
vaccinations. I sent the whole amount before the expiration 
of twenty-four hours. Now, I do not think that, under ordi- 
nary circumstances, this quantity of lymph could be obtained 
from children's arms, in so short a space of time, without vio- 
lating the rules which should be observed in regard to the 
choice of subjects, to say nothing of other important details 
connected with the matter of taking lymph. 

Dr. Ellswobth Eliot stated that he had used the animal 
virus almost exclusively during the past two years, and could 
bear testimony to the excellent results which it produced. In 
former years he had employed humanized virus, obtained 
sometimes from his own patients, and at other times from the 
dispensaries. So far as he was concerned, he had considered 
that he was using a good enough material, but he had often 
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had to delay the vaccination of children, on account of the 
dislike which parents frequently expresBed to having their 
children vaccinated with lymph from dispensary patients. 
They would ask him to wait until he could get lymph from 
his own cases. Since he had begun to use the animal virus, 
however, he had met with no difficulty of this sort. He had 
been very much gratified, too^ at the degree of success which 
it had afforded, it never having failed, in his hands, in a single 
case of primary vaccination thus far. The results were 
benign and in every respect satisfactory. Indeed, it was 
difficult for him to account for the determined opposition 
which a few of his professional friends made to the use of the 
bovine virus. He instanced one of these, who, on a certain 
occasion, gave expression to a decided feeling of that sort. 
He (Dr. Eliot) proposed to this gentleman to visit with him 
two infants whom he had va£cinated with the bovine virus 
that day week. On inspecting the pocks, the gentleman was 
so struck with their fine appearance, that he requested some 
of the lymph from tliem for his own use. Dr. Eliot was un- 
der the impression, however, that his frieiid was not yet 
thoroughly converted^ 

Dr. Eliot expressed himself as having listened with mnch 
interest to Dr. Foster's modest story of .the results wliich had 
grown out Qf his efforts, aud would remind the Academy* 
that Dr* Foster had previously, in aii essay which received 
the prize, for the year 1872y of the Aluinni Association of the 
College of Physicians and Surgeons,, done good service, in a 
literary way, in connection with this subject. There were 
two names, among thoBe of Kew York physicians past and 
present, of gentlemen to whom, in Dr. Eliot's opinion, the 
profession in New York. should feel deeply indebted in con- 
nection with the subject of vaccination. The first was that of 
Dr. Yalentine Seaman, who first introduced the practice of 
vaccination into this city ; the other was that of Dr. Foster, 
who had furnished them with their strongest weapon for over- 
coming popular prejudice against the practice. Highly as he 
^appreciated Dr. Foster's efforts, however, he felt called upon 
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to confess himself as one of those who, as Dr. Foster expressed 
it, entertained the prejudice in favor of very fresh lymph. 
He was always careful to procure his supplies as soon as pos- 
sible after it had been brought down from Greenwich, and 
to this fact he attributed, in no small degree, his successful 
results. 

Dr. O'SuLLivAN stated that his experience, a very large one, 
more particularly in the vaccination of school-children, had 
been, for the most part, with the humanized virus, as issued 
for so many years by Dr. Loines, of the Eastern Dispensary, 
in whose practice in that institution, as well as at Quarantine, 
were vaccinated upward of 800,000 with satisfactory results. 
In his own experience of school-children, in the house-to-house 
vaccinations by the Board of Health, and in the hands of 
family practitioners, this virus had always proved thoroughly 
trustworthy. He saw no reason to doubt that the animal 
virus was equally so, only he had been under the impression 
that the Board of Health, which had experimented with it to 
a certain extent, had come to the conclusion that it was not, 
in certain cases, quite as satisfactory as the results from hu- 
manized virus. He had no. doubt that it was carefully pre- 
pared, and was now informed that the animal virus used was 
not furnished by Dr. Foster, bat was prepared under the 
supervision of the officers of the Board of Health. 

Dr. O'SuLLivAK thought that the importance of this subject 
was deserving of something more than an evening's discus- 
sion, and, while not prepared to make any motion or request 
to that effect, he would suggest that the Committee on Vacci* 
nation might appropriately take the matter under considera- 
tion. He thought it due to the Academy that that committee 
should give more attention to this subject . 

Dr. Cajbo had always, until recently, used the humanized 
virus. He had never seen any evil effects which he could at- 
tribute to it, and did not believe that, if proper precautions 
were taken (such, for instance, as not to take blood together 
with- the lymph), there was ever any danger of conveying any 
constitutional taint. Recently, he had vaccinated live chil- 
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dren with animal virus procured from Dr. Foster, and in 
three of the cases the result had been successful. The two 
others had not jet been inspected. In one of the cases 
he had used this virus for the reason that he had, some 
time ago, vaccinated another child in the same family, 
and on that child, when the scabs fell oflT, the pustules were 
found ulcerated, enlarging in a short time to a considerable 
size, giving a great deal of trouble before healing. In this 
second child, on the sixth day after the vaccination, he had 
been called to see the case, and found a vesicular rash broken 
out over the child's body. The mother accused him of having 
used small-pox virus, but he was, to his great relief, able to clear 
himself at once in her estimation, by assuring her that he had 
used lymph direct from the calf, without going through the 
tedious and perhaps futile process of argumentation which 
would have been necessary had the virus been taken from the 
human subject. He was of opinion that some dormant dis- 
ease, such as tuberculosis, etc., could be kindled in the system 
through the crisis produced by inoculation. 

Dr. Caro coincided in the belief that one vaccination was 
suflScient for the lifetime of any individual, but nevertheless 
he never objected to revaccinate those who desired it. He 
always vaccinated on both arms, making two inoculations on 
each arm (when permitted), but never less than one. 

Dr. Leamino's experience with the animal virus furnished 
by Dr. Foster had been quite recent and not very extensive, 
but he could state that the results had been satisfactory, so far 
as they went. Dr. Foster had alluded to his (Dr. Leaming's) 
experience in the matter of small-pox occurring within a short 
time after vaccination. He would mention the following 
case : Some years since, when he was vaccine physician of 
the Northern Dispensary, he vaccinated a child, with the same 
lymph with which he was vaccinating others — the lymph cur- 
rent in the dispensary — ^from whose arm, which presented the 
typical appearances, he took lymph on the eighth day. Hav- 
ing used up the lymph thus obtained, and his supply from 
.other sources being scanty, he revisited this child at its home, 
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for the purpose of obtaining the crust, but was very much 
surprised to find it exhibiting the eruption of varioloid. 

Dn Leahing believed not only in the necessity of revacci- 
nation, but in repeated vaccinations — repeated at intervals of 
perhaps a year, until it could no longer be made to produce a 
local result One vaccination might protect a certain propor- 
tion of subjects, but he considered it demonstrated that, in 
some persons — ^perhaps 25 per cent. — not even temporary pro- 
tection, of a perfect character, would result from a single vac- 
cination. He had felt this so strongly, that he had laid the 
matter before the Board of Trustees of the Korthern Dispen- 
sary, during his incumbency of the vaccine physicianship, 
and measures had been taken by them to impress upon the 
community the necessity of repeated vaccination. 

Dr. LsAMiNa here read the following extract from his 
report, as vaccine physician, to the Trustees of the Northern 
Dispensary (fiee " Twenty-fourth Annual Report of the Trus- 
tees of the Northern Dispensary, for the Tear ending April 4, 
1851," p. 84). 

"In 1842, the Academy of Sciences in Paris offered a 
prize for the best treatise on ^ The Value of Vaccination and 
Revaccination.* Thirty-five candidates responded to the call. 
M. Serres made a report on the comparative merit of the 
essays, in behalf of the committee appointed to decide, which 
was adopted by the Academy. He says : * In Wurtemberg, 
42,000 peraons who have been revaccinated liave only pre- 
sented eight cases of varioloid ; whereas one-third of the 
cases of variola have latterly occurred on persons who had 
been vaccinated.^ 

"The following are the ^results of revaccination in the 
Prussian army, during 1849 : . . . There were 51,637 individu- 
als revaccinated, of whom 39,116 had distinct cicatrices of the 
former vaccination, 8,706 had these in an imperfect condition, 
and 3,815 were destitute of them. The vaccination pursued 
a regular course in 30,457, an irregular one in 8,467, and 
failed in 12,713, succeeded on repetition in 2,862. 

" * Thus, then, of the 51,637 vaccinations, 33,319 were quite 
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Bnccessful ; vesicles ranniDg a normal coarse being produced. 
This proportion amounts to 64 per cent, and is about one per 
cent, more than was obtained in 1847 and 1848.'" 

Dr. Janes had, in former years, as a matter of course, 
used the humanized yirus solely, and had felt no reason to be 
dissatisfied with it. Ever since his connection with the Board 
of Health, his experience had been, in a great majority of 
cases, with the same virus. 

When the Board of Health first began its system of public 
vaccination by house-to-honse visitation, the gentlemen of the 
vaccinating corps were each given a clean lancet, and instruct- 
ed to note down and report carefully any irregularities which 
might occur in their results. This they did faithfully, and, 
out of some 30,000 vaccinations done during the month of 
June, 1869, only the cases of sufficient irregularity to csJI for 
any special investigation were reported. 

Very soon after the organization of the vaccinating corps, 
he had learned something which lie would not have thought 
probable before, namely, that there were very few good vac- 
cinators. It was no uncommon thing to find that, of two 
gentlemen vaccinating with the same virus, the one would 
obtain as great a degree of success as was to be expected, 
while the other would fail in very many t>f . his cases. It was 
found useless to try to overcome this unskillfulness by didac- 
tic instruction, but it was speedily corrected-^nerally in the 
course of half a day's work— by sliding out the unskilled 
vaccinator in company with one whose akill was knowln. It 
was quite evident to him, therefore, that the skill of the vacr 
cinator was one of the chief elements in determining the 
results. 

He regarded errors in collecting virus as another source of 
failure. It was a delicate operation to so open a vesicle as to 
obtain from it nothing but the pure lymph which it contained. 
This should be done before the areola is established, otherwise 
we should have the products of ordinary inflammation, which 
would vitiate the purity and efficacy of the lymph. He had 
noticed that some public vaccinators, in collecting lymph. 
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were ambitious to obtain a large supply from each vesicle ; and 
that by continuing to irritate the vesicle, even after it was ex- 
hausted of its lymph, a flow of seram was obtained which 
appeared very well t«i the? quill, but contained but little if any 
genuine lymph.: He would, therefore,' insist that in public 
vaccination the duty of collecting lymph be intrusted to per- 
sons especially skilled in this branch of the service. He did 
not wish these criticisms to be understood as applying to the 
family practitionee, but to those young men Tdio see their first- 
active service as public vaccinators; without previous training 
and experience. 

He thought it not quite fair to count the experience of the 
Board of Health against animal vacoiuation as conducted by 
Dr. Foster j for the stock of bovine virus which they had used 
was entirely different -from Dr. Foster^s, and he had never 
been able to satisfy himself of its origin. 

In regard to Dr. Caro's case, the eruption might have been 
vaccinal; but, in some of the cases of so-called eruptive vac- 
cinia that had come under his observation, • the eruption 
existed only on those parts of the body which could be reached 
by the patient's hand (of the unvaccihated side), so that he 
was disposed to ascribe the formation of such pocks to the 
transfer of lymph from the original pock, by the patient's 
scratching it, and then scratching x)ther parts of the body. 

Dr. Habbxs 'regretted that, owing to tiie 'lateness of his 
arrival, he had not heard the whole of Dr: Foster's remarks. 
He had, however, felt a great interest in his investigations, 
and had been quite, prepared to hear of the attainment of 
such results as had been related. He considered that v^c^i-^ 
nation in the city of 'l^'ewYork was' very efficiently done, as 
evidenced by the iiomparative immunity of the city during 
the general snlalL-pox prevalence of the past three years. 
Although the old stock of humanized virus had been used ' in 
perhaps the mqority of cases, even daring -these three years, 
yet he was quite willing: to recognize the fact that the popular 
opposition to vaccination had been very notably diminished 
by the well-directed and patient endeavor of Dr. Foster to 
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fdrni&b the profession with a trustworthy supply of animal 
vaccine. The fact was now acknowledged that this method 
of meeting the ordinary requirements for fresh and efficient 
virus was completely satisfactory, and that, for the great and 
sudden demand that occurs wherever small-pox b^ns to pre- 
vail, this method of supplying good vaccine was unspeakably 
important. 

The family physicians had justly retained their alliance 
to the doctrines of Jenner, and these experienced practitioners 
were faithful vaccinators, scrupulous in the selection of the 
vaccine they employed, and careful in their vaccinations. 
Such physicians were not slow to recognize such service as 
Dr. Foster was now giving. 

In closing the discussion. Dr. Foster remarked that sev- 
eral collateral points had been raised, which, while not coming 
strictly within the scope of his propositions, were of great 
interest, but want of time would forbid their further discus- 
sion at the present time. 

In regard to Dr. Caro's case, the eruption might have been 
(1) chicken-pox, which sometimes very closely resembles vario- 
loid ; or (2) small-pox, the exposure and consequent infection 
having taken place several days before the vaccination ; or (3) 
the so-called eruptive vaccinia, although the sixth day was 
rather early for it to appear. In regard to eruptive vaccinia, 
he was already on record as entertaining the view, which Dr. 
Janes had mentioned, that it was, in the great majority of 
cases, not truly eruptive, but occasioned by the accidental 
transfer of lymph from the original pock. If this were true, 
the fact of its occurring somewhat oftener after vaccination 
with bovine than with humanized lymph would form an ad- 
ditional evidence of the activity of the stock. 

Db. Cabo stated that he did not wish to be understood as 
imputing the eruption, in the case which he had referred to, 
to the fact of his having used the animal virus, neither did he 
consider the eruption as of any great consequence. 
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Stated Meeting, Dboembsb 18, 1878. Db. Austin Flint, Presidekt, 

IN the Chaib. 

The Peesident announced the death of Drs. J. P. Loines, 
December 15th, W. C. Roberts, December 9th, Alfred Under- 
hill, December 7th, and Peter Van Buren, December 6th, 
Resident Fellows of the Academy. 

Dr. Adams, Corresponding Secretary, announced the death, 
December 14th, of Prof. Louis J. R. Agassiz, a Corresponding 
Fellow of the Academy. 

Resolutions in memory of Drs. Roberts and TJnderhill 
were read and adopted. Dr. S. O. Vanderpoel, by invita- 
tion, read a paper entitled " General Principles affecting the 
Organization of Quarantine, with a Brief History of the Insti- 
tution." 

The Academy then adjourned to Januaiy 8, 1874. 
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LoBiNO, Dr. E. G., on the modem operation for strabismus 161 

Lung, cases of gunshot-wound of 4, 268, 261, 262 

LusK, Dr. W. T., bis election as a resident fellow. . . 61 

Martin, Dr. T. D., his election as a resident fellow 280 

Mason, Dr. J. J., his election as a resident fellow 285 

Meningitis, cerebro-spiniU, with the statistics of. 843 

MoNZLL, Dr. J. S., his election as a resident fellow 26 

Morbid growths, remarks on 9, 25 

Mortality of the various States of \)]e Union 814 

of the various cities of the world * 829 

Neftel, Dr. Wm. B., his election as a resident fellow 1 

N^LATON, Dr. A., his election as a corresponding fellow 6 

announcement of the death of 858 

NicoLL, Dr. H. D., his election as a resident fellow 858 

NoEOGERATH, his remarks on cancer of ovaries'. 1 

KoTT, Dr. J. G., his death announced 285 

biographical sketch of. 811 

Opium, value of, in the treatment of acute uraemia 285 

Orton, Dr. S. H., his election as a resident fellow 858 

O'SuLLiVAN, Dr. R. J., his remarks on animal vaccination 881 

Ovary, remarks on cancer of 1 

Packard, Dr. G. W., his election as a resident fellow 127 

Paracentesis thoracis, observations on 264 

cases of 257 

Paralysis, facial, new treatment for 280, 882 

Parigot, Dr. J., his election as a resident fellow 867 

Peaslee, Dr., his remarks on cancer of the ovaries .*.... 2 

his election as trustee 282 

his valedictory address 282 

Peine peritonitis and peri-uterine cellulitis 182 

remarks upon , 202 

Peters, Dr. J. G., his remarks on the treatment of malignant growths 20 

Polk, Dr. W. M., his election as a resdent fellow 882 

Puerperal thrombosis and embolism 226 

* Sabseqaent to the prlntfoff of the table on pase 8S8, giving the mortality of vari<m» 
cities, official returns were received from, several Italian cities, giving different {verjMed) 
flxures from those prevloaslj transmitted. According to these, the death-rate of uome 
was 40.6 in each l,(m) inhabitants— of Turin, 80.4— or Milan, 84.6— of Florence, 85.6— of 
Bologna, 84.6. 

Hetoms were also received from a few other cities, whose death-rates were as fbllows : 
Trieste, 46.0— Madrid, 6S.7— Cairo, Sgypt, 81.8— Alexandria, Egypt, 68.4. c. p. b. 
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PtiRDT, Dr. A. £. M., his election as a resident fellow 5 

PuBPLE, Dr. S. S., his election as vice-president. 128 

his biographical sketch of Dr. J. C. Non 311 

Quarantine,, regulations 4>f, in . the port of New York, notice of . . . . « 145 

discussion on «. . » 123 

of yellow fever... 162 

of cholera....!.....*.. 156 

of variola. 156 

of typhus fever... 158 

KsnTFKLniR, Dr. M. J., his election as a resident fellow 225 

Resection of humerusi case of . ; 6 

Respiratory murmurs, observations on 129 

RoDENSTEiN, Dr. C, his election as a resident fellow 232 

Roberts, Dr. Wm., on the registration of vital statistics ; . . . 123 

his election as vice-president 282 

announcement of the death of 887 

Roof, Dr. S. W., his election as a resident fdlow . . » 206 

RoKiTANSKT, Dr. C, his election as a corresponding fellow 6 

RoosA, Dr. p. B. St. John, on chronic inflamination of the middle ear 231 

RussEL, Dr. C. P., on vital statistics and their claims upon the profession. . . 100 

on the mortality in the various States of the Union 314 

Satterlee, Dr. F. Le Roy, his. election as a resident fellow 232 

ScHTTLTZR, Dr. L. F., his election as a resident fellow 832 

Segvin, Dr. E. C, his election as a resident fellow 868 

Sloan, Dr. W. J., his election as a non-resident fellow « 285 

Small-pox, on quarantine of 156 

Smith, Dr. G. M., his remarks on the glycogenic functions of the liver 47 

on lactic acid as a cause of disease 219 

his case of facial paralysis treated by a novel method 332 

SiciTH, Dr. J. L.; on cerebro-spinal fever 336 

Spectrum analysis, applied to medical science. ^ 61 

remarks on 76, 78, 

Spies, Dr., proposes microscopic examinations before removal of cancer of 

ovsries ^ 2 

his artery-constrictor. '. .' 26 

Spinal meningitis,- account of the epidemic of, in New York 836 

Stiles, Dr. R. 0., announcement of the death of. 357 

SriLLjft, Dr. A., his election as an honorary fellow. 6 

Strabismus, on the modem operation for ' 161 

Syphilis, eases of, treated by syphilizadon 207 

TatlOr, Dr. I. E., his eUction aS a trustee 128 

Thomas, Prof. T. 6., on cancer of the ovaries 1 

his remarks on pelvic peritonitis and peri-uterine cellnlitis 202 

Thoracentesis, observations on « . . 254 

Thrombosis, puerperal, case of. 226 

Tilt, Dr. E.'J., his electioti as a corresponding fellow. '. 206 

Typhus fever, on quarantine of 158 

Underhill, Dr. A., announcement of tiie death of 387 

Ulcer, chronic, successMly treated by skin-grafting 3 

Uraemia, on the treatment of, by opium 285 

causes of death in 291 

cases of, treated with opium 299 
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Urine, spectrum analysis of 73 

Uterine, cellulitis, observations upon 183 

Vaccination, animal, propositions in regard to 868 

statistics of primary and secondary 870 

discussion on , 879 

Van Bubxn, Dr. P., announcement of the deaUi of 887 

Vandeyur, Dr. J. H., announcement of the death of 857 

Variola, obserrations on the quarantine of. 166 

^ Vital statistics, their claims upon the profession 100 

registration of, in New York 128 
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Walser, Dr. T., on quarantine regulations of the port of New York 145 

on yellow ferer 146 

on cholera 155 

on variola 156 

on typhus fever 158 

Ward, Dr. E. F., his election as a resident fellow 867 

Waterman, Dr, S., spectrum analysis applied to medical science 61 

Wells, Dr. S., his proportion of cancer in ovariotomy cases 2 

Williams, Dr. M. W., announcement of the death of 868 

Wood, Dr. Geo. B., his election as an honorary fellow 6 

Yale, Dr. L. M., his election as a resident fellow 285 

Yellow fever, character and nature of 146 

quarantine of 152 
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